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i?^ r^pac^m-^- k»«»j -eta; ^iu^iwu^s. 

[0 0 8 0] 

. J|L — =e- K<5*o^ t^Sfcffltf^nrtl-C, »ifeKffl%«lv^T?, m=F%m*>x4»MK 
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tt*«3 5 K&Z>$&W&, ff*«3 0-3 4 0V^TtL^-olCfam^S«^^^ 

s i nJ= (nO/nm) s i n ^ 
[0 0 8 1 ] 

ff*^3 6 Kf&Sf&Btt, WM3 0-3 4 0V^-ftL^-o^|Bmo^S^#SM^ 
BtTfB3 7^IB-^i[6]HMLTMv>7tMi6jffiM^. mfB a 7 !*l £^#1" & TitTlS— 

[0 0 8 21 

3 7 K^&^fi, 30-34 (D^-m^-^K^omnmi^mmmkz 

&^X, HuIB=f T OHulB-^I^^ML-C^Tt^OT^M*) 2>^teft&Ltz-7V X A 
[0 0 8 3] 

[0 0 8 4] 

[0 0 8 5] 

coistjf^* 3 m± t 1- * i h t -r * o 

[0 0 8 6] 
[0 0 8 7] 

ft*JR4 ltc^^HH^ti, If^3 0-3 4<7)V^-ftL^-o^fBm^«S#*V^B&^ 
33V>T, HtriBnTOtirfB-^iai^MLTMv^c^fe^M^, j£^*> L< MM*) L < tt— 

[0 0 8 8] 

mf^^o^b^mtL^ 0 

[0 0 8 9] 

mim* 2K&&mm, tmm* 1 iztmo^mm^mumz^x, 
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[0 0 9 0] 
[0 0 9 1 ] 

B!#E4 4£«*3&9!ti\ W#«3 0-4 3 ^v^-ftL^-o^famo^Si«#^M^ 
[0 0 9 2] 

[0 0 9 3] 

»^4 5£«*3&93W\ ffi*^l~4 4©v>-f*t*»— OK|B*0 7* h-^SMM* 
[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

- 7 r k » & < m& $ * * t *mr«B k * a » 

[0 0 9 7] 
[0 0 9 8] 

IS*^4 6 tzffi&^Wl*. ffi&mi -4 4tf>v*1**L7&>-oK:iamo7* b-y^JIS 
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wv>tt^siMtK*fflv^:ji6^T*oT, -o<Dmm.vw&m& (351) 

10 0 9 9] 
[0 10 0] 

• #^ft3<DJ:^55:jfe^-f yftJtt, ¥®#ft (XZ^) ©BBC&fcttPBGCJ: 

ij^f^^tLTv^^ ±t^i6] (Y^isj) oBBta*a± *>airc*«K 

> 3^bi|i;^ctLi% itiWLT, #S&£&£#j£i-&7* 

o 

[0101] 

[0 10 2] 
[0 10 3] 

111*314 7fcfl*WKIi. If^l~4 4 WV^-ftt^— oKIBmo?* h-y*iftj|* 

w*v> a^ff k#««u» * m ^ tzit^m^ & ^ -c> kul^vkk t * # tr 

[0 10 4] 

tt#«*SWM*i[feft o v» -f tt^ * Jfl v» r v> a SS^ 1" * i t 

o 

[0 10 5] 

• jfeSJEift* , 1 ^7C 7 * h - y ? *g £ £ & "7 * h - V ? f£r&4tiftj&£v> ti*&JtJfc# 
[0 10 6] 
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[0 1 0 7] 
[0 10 8] 

%> o 

[0 10 9] 
[0 110] 

W#3U 9 t#*»Wti, Mf*g 1-44 OV>-f 3i:El?)7 * h - y ^ftAig 

* tt «Sfj-*»itt3S5^ k L TfllJft L £ t * 3? e i- * o 
[0 111] 

[0 112] 

StoK*^*^* »9 „ tMfSB^ife]»0«riB— ^|6i Jc*»t&W1!8^ffi»w 2 o<a®;fM 
s x. * c. * sit k -f *> o 

[0 113] 

ini-^mJE^mm^^P^^i <9^ffc£«£i:K£ *K Alt^fc^ffls turn, ism®, 
[0 114] 

IS*^5 1 ffi*«l~4 3 <7)V*-f tL^-OKfaffcGD? * j,-^^^ 

[0 115] 

**v>i±|&K«^oJB«f*k4So £ oJB^o^iRjtt^ajspiiiatollS* -coats tc*t 
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[0 116] 
[0 117] 

*»W o^jfc^fil 7 * > - v * ^SIM», is J: tfd *l * 

[0 118] 

milt, (Y^Ifi]) i:o^itt^tt^ 1 ^7 * h - 5 0 MM 

[0 119] 

1 ^7C7 * h - 7 ^^ B B a 5 0 li, iitfH? t AOi#A (JSflfspnA) kU$ t 
BO^#B (If$nB) *3SSfcSt*mfefcJSJWa = (tA+tB) *%ofcHJHW# 

[0 12 0] 

m 1 fc*5V»T % b-y ?tih&5 0 co— 5 0 a^&Jt^foafeSA 0 O^F 

W (VlRtfc) T*4A«*5 1 *A£*$**:i:£. CWAltjfe5 lt±f5«5 2 fc&o 
T7t 5 0t*3*fc#U MM 5 0 b^£fflit$ttSffi!=bfc5 3 fc&So -t 

<£>A*bfe 5Hn ^7C"7 * h ~ y 5 5 0 1*1 1? if co i 9 fcfeflH - £ jHi, 7 * h - y * 

-y*tt&5 0tw*v>T, **ve*L*MSSfc£> r«f^®J -?&&-5S®5 0 a £ J: tfffltff IB 
5 0b(±, JBJHttjWffl-J-iitBl^O^oJBJIB^fil Y^tS] fc¥fr « 

[0 12 1] 

Kft#C0^^{±, Photonic Crystals" , Princeton University Press 

(1955) &£V>{± % Physical Review B 44^, 16^ p.8565^ 1991^, SrifUpL < 

[0 12 2] 

/t^Ktt-JUCBfcLTtt, HI l*^i-1^7G-7* h-^^^ H H H 5 0(i, Y#fa 

[0 12 3] 

HI 2 H\ 

JSKt^ n F = 2 . 1011 ( t F = 0 . 3a) 
I$ffnG=l. 4578 (tG=0. 7a) 
£96££2KmfefcJSI$aco#Jf#ii# (I^tc-7* b-y**ihfl5 0) i:ov>t, Y2j 

^3/^> KCov^tf 1 ^V^T^V-^colgiartT^L/^tco-e^^o IEI2 K7js1-^> 
KHM\ SHfrfbfflafeSU a/2 *■ c **|WI C lit .Si *: * otf»t * 

, H + «« a/2 ir c com£-e*L-r*L:tP*-r&o ££t?> « *±A#t3te 5 1 O^lg 

[0 12 4] 

mMitmmka a/ 2 «■ c a, K^+oxfcraoafcgA 0 £;bv>t, a/ a 0 1 &mt> 
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HI 2 l^-f-yv ^7> N /-^OY^I«goWtt, 2*/at**^ "7 * 1* — ? **N& 5 

14 7' v ;v r > V- > 7V fry y 7- > it if c £ t» & jfca* o t 

[0 12 5] 

CLOi^^Hl fcjj?"* - l^C7C7 * h-y *iKM|5 0 a KAttLfcspim-C 

& & XItt 5 1 Hov»T, 7* h-^^^ B H a 5 OF*3-CO^#*5 2 £#£&o 
@3(i, #^«Mlta/^0«$ (TEfijt) 1 * h - * 

* o o t *) > 1 ^7G-7 ^--^^5 0 O— OTi 5 0a LfcA*bfe (¥Wife 

) 5U7* h 5 0 i:0#§£-£7 * b-? K-C^LTV^o 

[0 12 6] 

##=n- (a/ AO) (3M&14 2 ;r/a) 
oRt^^<7>"e N ffii:ioT7* b-7^ttfi5 Offlo^^y Kfcjfcj&a £ 
& 0 0 3 KSSV^Ttf, mi'*> K*il)'*2A> K±K*flSjS9 11,91 2^^,«t 
„ 7*h--^fef 0 5 o rttc^v^-r* 1 K43 4 rf» 2 Kfc**L^*L#)SL;fcifcKj 
MtSiiC^^o #fe«<7)«^ h;V*^9 1 3 4340*9 1 4t^to 7* 
b-**|&fi5 0rt^felt^V^»I^^;V^r--^ii^t6]t4^^t(7)^«|6]9 1 5*3 4 0* 

9 l 6xmt>Ztu ^-ftKD^y FKX&teMJtk Z2f|6jfc3It>o 
[0 12 7] 

HI3 0»^Cov>T, KHI£Z;frl6mi$£feLT^Lfc&0^ia4T~&&o 
Hi 4 £*Fi~4 ? K% HI fc^-*\Mt#5 1 0©M> 
£11 5 0F*m4» K, KtWlBi - ***^^ 1 , k2«t§ 0 

5fc«-T*fc, M«ta/A OOAlttft 5 114, 

Al = 2;r/kl43J:O f 
A 2 = 2 ff/k 2 
020«I|tLt7* h-^MJI.5 0fltZ^i:fe»tS. 
[0 12 8] 

^"COSfiA 0£, WfS"fS7* >-^^^ H H H 5 0 4"t?C^S (A 1, A 
2 4 if) •CKJLfe'flt* m«F®«f*J i:^*-t-^>o HI 4 # 2 4 o Il^ 

K^S^^'M a/AO fcStJfc^^ h ;v k z »4H»Jfc0l|-r * ft 1 FXltm®} 
M^fcA*bfc5 lWtlA 0O^klc^LTl5i:A,CT^*So L*»U *2><>K 

4 ? t^I*f 1 *i C 4 S t i U S o 
[0 12 9] 

ttz, HI 4 t^ti? Kfflm* k z «L^i 

Si^Si tl4^<^ne>tLTV^o HI 4 K^l"^, £j§2 KJ0LL©*2fc/*> K-Cf4. 
k z ©flfc&VhS < fcSfco*Lr&j»o« < * «9, k z = 0Wilf©II 

[0 13 0] 

immk a / a o o*§#fc&i*as 1 >< > k<£»* («e i >< > 4 * Msiit 
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[0131] 

ftMJt<v$L& (2^/kz) oW^K^^it) % r»ajK«1TJ fcv>ofcS&*rt* 
[0 13 2] 

[0 13 3] 

HI 5 f4, HI 1 H^t7 * h - ^ 5 0 0—51115 5 0 a KASfafe 5 1 *»AK 0 Ttt**) 

AS*"*-**^©, 7* h-y 0m<Dm^> K (7 * h-y 9X> K) ^$LT 

v**o H5i:^-Cli, & 1 ^> KfeJ:W r »2^>' K±[:^5 3 1 , 5 3 2***SO 

*&tf*fc»-f * itCftio #fc«0$t$C^ h 5334340*534 T^i~ 0 £ 

&fc£#ft5 3 5, 5 3 6 £&&?)T?23i3i& «9 ^ -eti^ttz ^TlSl^ti^ h & v>„ 
[0 13 4] 

t^^T% -fI5 0 a^OAIt£|0£ 
n • s i n 0 • (a/A 0) = 0. 5 
fcffifci-J: 3 JcKJgi-S ^'^7>/->WI100a, 100b±i:»l^> 
K«S»ftfc»2^>' Kfc»3te («^<VFg»*) fc*q5PfiEl"* (B6#I) « EI 6 K 43 
f4, K43 4 &m 2 > K±H*t(S* 6 11, 6 1 2 & ©T\ 7 * b — ? 

^i H B B 5 OF"3£43V*T# 1 YisXXfm2^y VK^tl^tiMBLtzm.WiiFfcffi-r&Z. 

&&ffi%<Dmk^9 MW£#-t6 1 3 4340*6 1 4tgf„ 7U^7W-> 
(OmMB. 10 0a, 100b "COj^ttJ: *) , 2 oofclfjfeojfta&i^^-OSIfi 1 
6 1 5*340*6 1 6t4Z#fa£— tlTV^©T, 4W2»3fe»4Z:£lRj£ifi?rr&o 
[0 13 5] 

D-sinJ • (a/AO) =1. 0, 1. 5, 2. 0, 

4 JLV>^ ffi^if x. * fcotlT n 45 4 0* 6 *± % V»fl[ t i-*M***> 4 O 

[0 13 6] 

fc*><WHI7Tr&&o 0 7 ic^-f 4 fc. H6 H^i"7 i ;;V7>'7-^co^#^l 0 0a 

,100 b±^{4, fni^> K^^-tf^T^Av k^bu \zmir-&<k'*> vtmu^it 

&&-*-<, LWot, ^t?)/r/ Kt*v>T r»JBtf*oafeftfcJ:**:S&*E'ffeJ ^ T 

3*3K ^ £ , XMJt*- * ;V Of 1JJB3«^ S / N Jfc * 1ST $ *i* TOifc 7&*T? § & 0 
[0 13 7] 

*»9!*&©W§tefcJ:*^ 7* h-? ^^SPO^TO, ®J A if 7 * h - y 
5 0 (HI1#B?J ^A*j-r^»¥®^ CM*#5 1) 7* h-y*ifiM|5 0F"i«5£Z# 
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[0 13 8] 

( i ) <yj;vr> v- > <o +*bm±<Dx y y*mm -t % Wi&> 

It ^. ^ U ^ 7 > V- ><D * -^ii± ft f ^, 7 * > - 7 ^ a' > f 0 #iJxJ£, |Ei3 £ 

'J >U 7 > V*- > ^ * jfrft 6 U?)t2^> K3*> <€■ ©^'CriBLL £#£1" S7*b-»;^^ 
> KUffiiti. 
[0 13 9] 

Sla07^-^L H B (WAlfHl Hjjtt?* h-y **M|5 0) KfcfLT. |W| C 
[0 14 0] 

«xlf, H8fcarTJ:3 fc^ 2#[6]?> S FTO6 2 a, 6 2 b *££SS*T. Y^IrIKJS 
i3, !H 8 fc^l" J: ^ fc> v Kfti*#fi#Ltv^ 7t b-^g B H H 5 oiasf 

*v^»-CTp-rm»ouj 9 8 t±jHBv^j»-c^-tm»oiu 9 9 <t »> t v»c t 

[0 14 1] 

TO6 2a, 6 2 b. 62c*7*>-?'^ttS50 5 0a . * 

, B10 Km-t "7 * h - y 5 0 <D— MM 5 0a OEffifcJSJIJ! a OtitfBfc?- 

6 4 *«tBU spHiftOAatft 5 1 ' *ffiffi^6 4Ci «J ®*B^fl LTJiJi a <£>{£TO 

^ 6 4 14, fffl*.!*?* h-y **NI5 0<O-SI5 0 ai£< C**5^J«i-*, fcv^«f« 
[0 14 2] 

7* h-y ^it£5 o<^«® 5 o bfrb<nm%tibi*, -tomtom 5 0 b^it^mit 

tJ^tliiSSi5 0 b©S»l*jtt;J:aEI«f3&«3&^-r*o fllx-WN @8^ti7 £ 
, *<DffiltftW\ MI5 0 bOJiJWflHifcJ: *5 IS*Ff^& 6 6a, 66bl:4otLf% 
L^U Hll 0 K7F-f X -9 * h-y^^ H B H 5 0O-aB5 0 a^iMifKfSittLfcJSJi 
a (DftM%&=t- 6 4 t IWj^tO^ffi^ 6 7 @9^J: Z/ll 1 0 X^izy* Y-y? 

m& 5 0 0«M 5 0b OEfibKMi"* £ 1 \z X V) % ffi j*3fe 6 8 fcftffite^ 6 7 £ i «9 
sFMSfc 6 9 KM1" £t#l?l4, 
[0 14 3] 

(2) <7 , 'J;VT^y-V^#Il^> KfcfUfl! 
816*^^07^1- J: -9* p/'J »T*sV— >^#^1 00 a, 100 b±&C£tf 

[0 14 4] 

(2a) ®tt>XffiK X Z>mk>*y Ki£» 
HI 6 * «fc tfH 7 K7F-f X 9 (C % iin>Kt^2^'> FOW;W^£-r &jg«itfrC:i3 
v>T, 7* h-y ^^ H B aOM. Mx.\£, mi iZTfi-t?* h-y^*Sfi5 0O— ^15 0 
a tcMtoAIti-^)^: (Alt^fc 5 1 ) ©Altfc ^ * 
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n - sinT (a/AO) = 0; 5 
Ofc#*»fc1-J:d 19, ftl><> Kfcft2><> Kfc J: 

[0 14 5] 

birh 0 o£ *K 7* h-y *#S£, 5 0©ilI$r$I 1 0 4 Km^lU 10 6 

1 0 7«t, *<Dfem$&m 1 0 5 

[0 14 6] 

OH2/t> Kfe»*l±, HI 1 ©*«H^i-J:-5 C, ftJB*fs|sJi**, KSJBWM*® 
iU K»cJ:-ae»*J: >> *>ftv> 0 of 19. 7 * Y - ? 5 0 o 

<SJS*f*Jl 10 5 fc**0>m 10 6 1 0 7 ^OiftJSiJr^Jf 104K 

«»<D»7WfcU **©UJ 1 0 6 t# 1 0 7 OSilii 1 Kfc J: *fis»3fc «fc <9 fc^ 

[0 14 7] 

Oft 1 > F&fflt ft 2 > KfcSBfc t *> s m& * HI 2 fcm-t &#> izM 

[0 14 8] 

*Ltf, ft3^> KJ&±©*Hfc>t> VK£Z>mm3tklNz.Z>ZttfX~%Z> 0 
[0 14 9] 

[0 1 5 0] 

(2b) AStK i & ft 1 > KO## 
HI 1 3 t^-J* J: } K, ft 1 ;tv a Jg|»&c*ft (*©J§ife&fc:#E&i-Sft 2 

y*ttJ&5 0O-STS5 0 afcSH&KXJH-rSft (X5t3fe5 1) «>XStfc 0 * 

n • s i n 6 • (a/A 0) = 0. 5 
©fcftfcWfci-J: 3 fcl»I3£-*-*o -iiia^ K (ftl^>K) fc-tafcfll ( 

iftSc"** HH3 2) tiSi^-Cl^o HI 1 3 £33V>-C, ^1 3 1 ttft K± 
<WJMfcs 3 3 

tift 1 KC*»taaaftwaifi l ^l6l4r-etL-5**t^-fo ft KiKliWJS/a^ftL 
[0151] 

##ScT?M\ A3*ft (¥TO) Sr«lt4W40t, JtfB (2 a) ^fefcRfll^fflft 
■C*So Ltf»U l"ft 1 Y<Dfr £JS&ftJfcJ lia/AO offl#/h§v»o-e, 
Xltftfl fcJBWSSn <-ra^H7&^>), 7* >-f^«a5 0O-SM5 0 a 

[0 15 2] 

(2c) ¥Wy£OT^K J: a At-bfe^MfSfl 
HI 1 4 Km?* 1 C ^-tft«¥fflt6 2 a, 6 2 b -Zti-?tiXtt&± 6 t LX 

V^M^ttSo ^iT% m,m<D\h 1 0 6 0 7«®$tM 10 4 fc#£L 

, «f*«<gJB*fs|K» 105 j: ? tw 7 * h - y iSbb 5 o £ias-r a fc , HI 1 1 x 
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«*OlU 1 0 6 tli©^ 1 0 7 «®#T^Jf l 0 5 fc^fcU fiff3m®*fJ*S« 1 0 
4 K'&fe'fr & £ 7 * h-?*tt*5 OfcKflttafc, Ull l^t»2/<'/KKJ:5 

[0 15 3] 

Alt A 0 O*** 

n • s i n 0 - (a/ A 0) = 0. 5 
0M«-Cfc»t*U;r&&fcv>£i:tt, HI 4 i •JWfc*»T?** 0 fc*£U n ttAf-fctefljOJE 

[0 15 4] 

(2 d) ttffift^OlfeltfcJiSAJtjfeOttffiJfeU 
111 5 iZTfi-t £ 7 7*h = 7^«Sa5 0 Ojgffi a © 2 te©M 2 a 
^ 7 0 K^WiBLO A£t3fc 5 1 ' &SEAit£« fc, + 1 ^0«f36t- 1 ^0*f*l:©T 

ni4^i-jiia (2 C ) <oijmK3L& wmmz z&=?m <om&tmm.% 

m. 0t*©llli:#) i:»©*iI»^->S:^4£fc#-Ci5o iit, m^OllJ 1 0 
6 tli^t 1 0 7 3&«*JBiff*l 1 0 4 K#£U «5**«JS*fs^« 1 0 5 K&t£t& ± ? 
K7* h-y^HS 0 SrES-f S £ 1 Kid J: £<£3§5fc©<&7&*3§&1-&o — ^ 

*»<oui i o 6 i o 7*«ftjB*f*» i o 5 m#3eu fiff**sja*fspjs 1041: 

[0 15 5] 

7 0 K J: 2> 0 3fc}fc* 2 ^cJy._Lcom*f^fc7&^S t5l:7* >-y?8ffi5 0 ©#5e 
A> KM 4 <^L*v^t, + l^mtJf^i:- l*BI«f****^ 5 0%©M$t 

[0 15 6] 

Sfc, teTO^7 0&#^©&ft^&M;L;fc*§^4, tfiWftott 1 #Hl#r 
[0 15 7] 

Ull 5t-ff6 5 ' liftffite?- 7 0 X StitfBgEflHifcT* % 0 ft fflft^ 7 

0 kR|»^»|2 a £*1-&ft*S*&^7 1 * 7 * h - v * 5 0O«l5 0 b©It 
Kisa-r&i tKX *K fflSt*6 8 ' ^¥It6 9 ' i:ltut#tl§ 0 
[0 15 8] 

(2 e) mm*<ow®&^t®}to\M%\zzz>=f-wwL(r>mm 

±IB ( 2 a ) J: «9 * 1 ^ KfigflHfe fci2^> Kfcflfcfe fc * (S 4 * 

J: ? *) y*Y~y ?tihi 5 0 FWSifftte. *£TO^©ffilt1I!l©SfS® («® 5 0b) 
io-cffiSff &H!iiT3fc©3&Jg£^x.<2>£ t#T?^S fl -f HI 6^filH 
jsitfj-c^l-j:?^ ttffl»^<offiSt«os»lB*«ili^^->o»iiH*>afc, JH8© 
IJIfj6* , a<«:*o HI 6<0ffi«I-?SF-*-J:dfc. ffiffl^OffiltfllOSBffi^Ui^ 

Sgga*l5l3^L< fcfcffltttfcfcJ&T*'**-**** ±12 (2d) O^ttOW^Hfiffi* 
^C«t ^1^ffiL£T«klW£*>©&©-C% <&tl^<&fflltffl©»®©l£fcfc*fcfBte 

[0 15 9] 

<DmmM&mm%£*zm\<*2>z£&x^z>-t)K ^mmzx^mmom. (\n&£?f®) £& 

n • s i n 0 • ( a/ A 0) = 0 . 5 

ffiiE# 2004-3097949 
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[0 16 0] 

( 2 f ) mm 2 a (Dum^t^tbxm- z wwmm 

±15 (2d) 2>m&. a/A 0<7>ffi^0. 5*i!K&£fc. 0lx.«T, 

■hmmKK^x <%><> *sv o^isiifw^-^iii^ir-^s^'rtLi^ ±1^0^ 

[0 16 1] 

L*U liJSte^OJ^fc 7 * Y-y **Mi<D2te0 2 a t f * 1 1 i> fc„ 
n - s inT (a/AO) = 0. 5 

[0 16 2] 

i!t*fei**H4it^SS. *#&W^ ±15 (2 e) O^^iltv^^ ft 
««H 1 OJI«« i 2 a (7* Y~v?m&V>mmv2fe) (2e) ^ftfctt* 

& <H&So 

[0 16 3] 
[0 16 4] 

(«M*K) J¥$frK=0. 30a !PnK=2. 1011 
(JfcttL) f?tL=0. 7 0a JB#fJ*nL=l. 4 5 7 8 
7* V-y ^^ h h h O^^> KBH4H2 K7Flri><7)tmCX"jb2>o 

m 1 7 fcjF-ttitfB*^?- 1 1 0 (4, JS#T^n = 2.00 (Dm&MOWtMK, MM 2 a <Dj& 
T&Vtvmi 1 1 *3&£U 1 ll*lM#r^n = l. 0 0 (D&%i?\oX\<*2>mi& 

X°hZ>o MfoMKlt, « x. 0 = 4 7. 3 3 2° H-frto*^J63f® 1 1 

2£i£i3\ i«l 1 2 *m#><DXMWt Ltv^o £?z> tiLtetifrl 1 0©S®i:i± 
,ffi*)T^n = 2. 0 0Ol#N^B#»L-CV>Jo 
[0 16 5] 

(ft#M) mi&m%-<DY-%fa<D&Z tMli 1 . 6 a, JB#rS£nMtt2. 00, 
(ffcfcN) &^#?>^US<7>Y# ft tNttO. 4 a, JEffi^nNfi 1 . 00, 

ftfflj^l 1 0<AY#ftJS»!ti2 a, 

ttffiWl 10O, Z^[S]OJ¥^li 1 . 5 6 4 2 at^So 
[0 16 6] 

(I^^SAO) A 0 = 2. 9 4 1 aOTEliBfe (m^fti^X^!*]) 

( a/ A 0 = 0 . 340) 
(AM A 0 ) 0 = 47.332° 

&*3^ n-sinT (a/AO) =0. 5 O So 
(ffcfflte^-Oifcg) 

teffl^ 1 1 0 i 4T«^i 1 7 H^-to WHB ^Ja^^^SI < , ffiffi*^- 1 

o 01 8 KmirMj&W?te^ Hi 7 lc^i"#^lc43^T> l:ftit7* h-y^ift 

h b h 5 0 fcfflv^ 110fc7th^7^g B H a 50^0. 90909a (^WPI^ffiS: 

U -€-0|SMtjB«f*n = 2. 0«»#113*5t*Uv»4o fU, 7 * h ~ ? * 

tBlE^F 2004-3097949 
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A 5 0 OM^JBO+^^T *«L^ffll (*flS*^lll t®) tf<&£7 KtiLWWf- 1 1 0 
[0 16 7] 

(2 g) ®*bnmmm 

[0 16 8] 

Hil 9 (a) K^i^H, 7* 5 0O$-#>3g® 1 ) 5 0 c KA 

Jltfc0O©Atttte (¥ffi80 8 0 £A#t£-£& t , ^>F^|P (Hi 9 (b) # 
ps) tf^mi' iot^fcs: fc75 ? f§^>o -toft«P#7v;i'7>v'->©:*IMSLhK:< 

[0 16 9] 

H7 3 (a) tt, 01 9 (a) t|iiLfc7* 7 * h - 

y 5 0 0>&*>Wm (MBtV 1 ) 5 0 c KA*tfl 6 0 <7)A*bfc (¥W$0 8 0 * AM 

§*Si^^t^it*5o H17 3 (b) Ji, H7 3 (a) fc3Fl"fl*j£fllfci5tt3 
. KOttHSrf^BI-CStfeJfe^O KEB-C*So HI 7 3 (b) Trli, $t#>%IB 5 0 c 

KAtt1-£A*bfc8 0^l£ftJS«^>Alt)fc-e$)i,^^i3lt^7* Ki© 

A I 1 *;n-aift!M§l8 9 tl^tSo 
[0 17 0] 

HI 7 3 (b) J: 3 fc* 8 3 "C^-f Alt ft (i&ftJ^vtt^Attft) 

fcti, lA^ttt^tv KOffiS (^>Ki©M 8 7 ^7* 'J ^7> V*- > 

Mi <9 3 v>A#tjfc) a*.*C*-*-tt^<> KOtfclt 8 8 

[0171] 

tOi^t, B19 ( a ) £ i t>H 7 3 ( a ) J: ? fc*W>SOTB 5 0 c AW^ 0 

0<DXM3t8 0 ZMimt2>m&-?te, ?* h-? **&H5 omxT'V ;V7 > v*- 
Ml 8 6 T*Of5S|7&^C:^l|?^^Pl^tt/c^Ot >5:^o L/^ot, Hi 9 (a) 33 
J: #18 7 3 (a) "C^i" J: n tz%m^ ®mm*mfeZtit:mMK&LX^2>o 

ioTLiv, -f-<£>[Sj§ (Attft8 OO^JK) J^UffliffifUft^lRjfcttR^ftv^ -tfC 
„ WI5 0 c i:7'jXA^fi5 Alt5fe^>t6j§*P^i-^>i 

[0 17 2] 

74 (a) ~ (f) K&^xmm-t&o 

•El 7 4 (a) K7si1r7* Y-y flfe&mffi.&r'it, 7 * V - y ? 5 0 <£>$-a6^W 
5 0c fe8lMlt4iTlcS^©7''jXA 1 2 0ACTLt^S o XA 1 2 0 

AeiH, tt*Ofcift (AM£i0O) T~pg7 p VXAKAM1-£WR z MYre&&Altft8 
OOAlt^lSJ (4 L< ttffiS*:£lSj) fc^fbS-^T, 7* h-y*iKM|5 0rt*Z#|fiJK3i 

8 0 7&*A#t1-^>^JK*v>v^ rmtt^lRlJ {i-eoAlt»*7* 5 0J*)£{5* 
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[0 17 3] 

- ©fcjfctfl X tu£, 7tf-7^|S^5 0 5 0c K Att^ 0 0 CAItt ( 

w-mm 8 ozxMmtzm-kK, xM^ts ooi^s-t'vxa i 2 0 Ataottis 

[0 17 4] 

•H7 4 (b) i:^t7*l>-^g B B B WT-li, 7t h-^i B a B 5 0»SI 
5 0c bWA-fZ X i Km&J&OzfV Xi» 1 2 OBOTlt^So 1 2 0 

BlciO, y'JXA 1 2 0 BlcA*f"t-*Alt^8 OOAIf^In] (4 L < tittilt7Jfa) 
7* h-y *Mif H 5 0fiT~OAIt^8 0<afeM#ft (Z^rft) fc— J: 3 
tLTV^ 0 £Oi*«i:tiitf, Aittfe8 OOASfrMJ (fc L < fiffilt^tp]) *Z3flR]te 

[0 17 5] 

•H74 (c) i:^t7*F-7^ B ^Wm 7^-^^ H B B 50«SS 
5 0c fcg&JBrra i 7 KM^'/VXA 1 2 0 C£I£fiLT&£ 0 i^7'JXA 1 2 0 
C K X \) , XSt3fe 8 0 © (4 L< ttffijt^fa) 7 * 1> - y 5 0 fifW 

Agfcft8 0w€g#*i«fl (Z^fr) fcSEl-i"* i?CiE$*Ltv^ 0 iofl|ja«m:tL 

[0 17 6] 

•B7 4 (d) ic^f 7 * > - y ^fealifi-eit i*«ffi 5 0 c tijftf s i ^i: 
H»7'JXA 1 2 0DttlU|)So t^'jXA 120DCJ:D, 1 2 

0 DfcA8tt&A#t3fc8 OcoAtt^lfi] (fc L < J*ffilt:£|6)) HI 7 4 (b) 

b - ^ * *&ji2*&% t m»K, -7 * h - * * 5 o nx-<Dx%m 8 o <zms»:£Gj t 

ft 

[0 17 7] 

•H74 (e) i:*t 7 * > - y ^«1»«K-CI^ «K>«1ii 5 0 c fc«ttt * J: ^ C 
2ftf07''JXA l 2 0 E£!£MLT&&o £07"'JXA 1 2 0 E tf>^RW£flJffl It, 
XVXA 1 2 0 EKAjt"t*XW3fc8 0 OAS*#lSl (tKttWW^) 4r. HI 7 4 (b 

t A /<- i: <^^^**#B K ft * o 
[0 17 8] 

•H74 (f) i:^t7* *iftfi»ffld»-Ctt. 7* ?*NI5 0 ?>M«W 

5 0c Hffift-J"* £ofc<7-l 2 1 ^iSeLT^^o £<?>5 7-121 121a 
£fflv>T, 5 9- 1 2 1 KAIt1-£A#f3fc8 0?>A3*:£[r1 ( 4 b < JiffiM^lSl) 7 * 
h-?^»fl5 0i*iTOAI*ft8 oofe»*iRii:— St*** X 7 n#^$tt-rv>a 0 t: 
t?, 5 9-12 lornmi 2lali, ^I»#ilCUIfflt^So 

x tux , toitKi?^^ 77^ ><- 1 wa^m c ft * o 

[0 17 9] 

H7 4 (a) ~ (f) f:^t±E*»S«TMi, JB^&ltfc: J: *) A£bfc8 0 O^IpJ* 
JB«f*Oiftv^U X A fcflj v>*Ud\ JSife»«f j&TOJfeS tt* v>} KMSrSSPSS** d t 
[0 18 0] 

EI7 5 (a) Wt, H7 4 (d) T?l)£93 L£ 7 * h - y *»fi*i&8&0«JftflU;:ov>-C, 
E»7'JXA 1 2 ODCftit #M*f^oHSv^UXA l 2 2*fflv^cf^J4 
*UV»4, EI 7 5 (b) li % 0 7 5 (a) £^1-*jS0lK*3ttSia 7 3 (b) t|W|*^ 
A> K®-C*&o El 7 5 (b) Ttt, £fa6M5 0 c fcAtt-fS Alftfe8 O^ttttJattft 
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mi 2 4T-^LT&&o 
[0 18 1] 

ID 7 5 (b) frbfrfrZt 3 )^ ^11 2 (SattJSift&OA***) (Dm 

ti, I^W^VK^ffif 1 2 6 ^'J ;V7 V^)±1©^M 1 2 5± 
£ < & X -5 M 1 t 5 0 £HSL-C&£o t«»^, 7* h-y*fN&5 0 F*I =S: Z ^Jp] 

VV->0±10t#il 2 5±K**t fc***>*»ao T" 1 ; XA 1 2 2 ©fit Ltli> 

[0 18 2] 

£©IM&«fcJ:*itf, -/'JXA12 2 0^*ff^=Srl^ < Ltg^O KOttl 1 2 6*7* 
y ;l/7>V->^)±ffl^Ml 2 5_b<ZV<V J: 7 |:LTV>5 8 £*U*J: 

^ T > V- > ?>±1U 1 2 5 ±* ib <D-f *L*/J% $<t4ifc i n %Ml-eO<5 

;MtofcO#fa LT, laWtt^t^ffl-Ciio H7 6 (a) »±, 7*>- 
7*ttfi5 0O»ft*l5 0 c fcj£SLT, $t&3ft1B5 0 c hA£t3fc8 0 IB EHJf 
1 3 Q*$kA,tl7* Y=-v ^^ B B H *»W**Ltv^ 0 17 6 (b) t±> 0 7 6 
(a) K*-rmi&MK3$m>, HI 7 3 (a) fc R^IO^^ Kgj-efc&o 176 (b) "Cti 
, EtfM&^l 3 0HL"C7^ h^y*ifih&5 0Ott*»ffl5 0 c i:X»tiXSfil6 8 0 

*&^«ta8Sr«*Sll 6 2t^U*4, 
[0 18 3] 

HI 7 6 (b) X -9 16 1 "CTJ^Att^te 8 00+ 1 %.W&\JtiP7 * h 

^•t^/N*> K©fifl 6 a^'JJVTV^^SHS 6_hfc< & i n \zv l e 0 
titU^^o Ml 3 2T*^-t^ft^«<t *) iStilt^h^v^ltjfeCo^tl^ 
JS«fc8c**a£:b ott > K Oft« 1 6 4 fi 7* U ;V T > V- > <D^m. 8 6 ^ t A/ 

[0 18 4] 

£<7>HI7 6 (a) ^^-T#^JtcJ:tLif N $IMfl8 6 ^fc»7&*|a£ £ JIW^M^Ja 
<«4£ti«-Cli, ISiWf- 1 3 0 #£0*8fc«D|HHIrft**aft<fca ^V- 

[0 18 5] 

TO^fc 7 * b^y*iftfi&iim©«J&0»<0v><o *»SrH7 7 (a) ~ ( 

h) KS^TRiJit*. 

•@77 (a) W\ 7* h-y ?*&|||5 0O$f#>iffiM5 0 c fcHtFf^l 3 0 fcspfrfc 

[0 18 6] 

IU«f^l 3 0W«I5 0 c fc^ff^*^ £ J )\,Zj£W-?2>£7l l zLi-zg r fr&}%mfc 
Wt, H17 7 (b) ~ (d) t^U^S, 

• HI 7 7 (b) ©M-eit —IjOmKmttfcf-l 3 0 *2alA,rt*¥fT¥raafe« 1 3 6 
*^ 0$t^1 3 0#M*SI5 0 c i 9 KlSttLT^So %<0—?3<D 

®**»*6J|ffi5 0 c tmmirZ> i ■? 3 6 *ifLTUv\ 

[0 18 7] 

ffifE# 2004-3097949 



#M 2004-063260 



: 25/ 



•H7 7 (c) <Dmj&W-?l*, WfiSSSl 3 6 0, Hl^f^l 3 O«r*0//CV»*V» 
^OIStW&M&JSHB 5 0 c fcfit^io^ Wliftl 3 6 *^fiLTab^>o B*f 
«?13 0 * fffl /f spffsp^agflsc i 3 6 #*>1B*|SH£>S8® 5 0 c i^^i^C 

[0 18 8] 

• in 7 7 (d) omf&wei*. 7*h-y **&n 5 o <D&x>mm 5 0 c maw*^- 1 3 

0 £iI:»JA,-Tr&ao 

Htf/ffeiPl 3 0W*SI5 0 c fcflit^^OttM^ 07 7 (e) - (h) 

(fC TJn L X -5) o 

[0 18 9] 

•07 7 (e) Ofl|J&«-ett, lo^MlcEIllf^l 3 O^I^HW^'JXA 1 
3 7 EHff*^ 1 3 0 *»^*e>»W 5 0c ^fff t <£ 7 fc, 1 ^©Ii*^i6 
S®5 0c M§tt^lLT*4o 
[0 19 0] 

•S77 (f) *>*Jfc«T?UU lo©TBHHIfff«Hf-l 3 0 *m&tz^ftW<r)7V l 
3 8*. 1 o^ffi^ftSI 5 0 c t^ft 1 4 1, i 1 1 o<a® ££4#>3|g® 

5 0c fc#JB3*T*£o ^*JB®5 0 cOOTfcfc&SffiOJ¥$&*>o*:»lil£5£fi£L 

[0 19 1] 

• II 7 7 (g) (Dmmm^i, 0TO^1 3 0 £^/£TO¥®«l 3 6 

jsw±> mw^i 3 o<Dm^m^zm^mu^vtzi>(D^y), ®&fo=f-i 3 o<^@Ea 

[0 19 2] 

•07 7 (h) 0#^jT'ti> lo^m^lHlifT^l 3 0 !:i^f;SA=^f 
A 1 3 9*. ®%\&=?-l 3 0 a*#Me>i»lB 5 0 c k^ftklkZ £ 7 9 lo<7)Mfti]£ 

»*»®5 0 c K*3iSf$*"Cta:itU-Cafe*o #W>»1B5 0 c OOTt***gJROJ9§ * 4 
ofcHM**3§MfcU •?-0^m-*^ i ;XA^^llpXLT^<b^®rilItff^l 3 0tl^t 

[0 19 3] 

JJHiifc^*: (2 a) ~ (2g) 1 $at7 * h - v "TVfrT 

v>0«f**^C"CJR«)ftv^i?F«t?**o L^U ±$feLfc (2d) - (2g) <^^fe-e^ 

v> A#tnij ©tiffin * iffii^i § t ttsitfo k m u 19 > * a vma mm ^ssis 

[0 19 4] 

[» 1 mmm 

Lv* 0 

[0 19 5] 

0 2 0 tw^^-^^fi. 0 2 1 ic^-f* 1 *Jfc5^S8K#* 7 * H - ? ^ B H H #$iS& 2 
0 0*Mv»Ti|UiOt*S, ?ig H B H «i&&2 0 Oli, ifi^&*^9 

^^ b b hSv^2 0 o?)37*im7t 01 K^tt?* Y-y?m 

■H5 0 fcraU^*fflv»rS«L^WWSr*l*-r*o 
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[0 19 6] 

HI 2 Olzmi-ft^m^-lZ, ¥II<7)Altjfc9 4*nyKV>X9 5 & if© V 

So 7 t h - 7^ ^ H B a itt 2 0 0 7 t f ^ b b b 5 0 ft ^ fit L 

, 3^iO r njrKVVX9 6 %¥<Dl'>XUtt*'frVXmMyt9 7 t**o tiL 

»9 2, 9 3li, mi 0 K^-r±15te*@*&iP6 4, 6 7 i»iW^ 0 
£lTW^t? I" 1*567* h-s> **SI&5 0J (is 3Uc f7* 0J tv^ 

o 

[0 19 7] 

K« t LX<D?y v K2 0 2 t *fltx-CV>S 0 ^ItOfcStt&^lSjJ JSgg 

#ftT?*SY#|RjKlS«fcXZ¥®fc¥fTfc*e>*9>a;frfi] (XZ^M^fa) *v^o 
[0 19 8] 

372 0 1 ^S^-fS 1^X7* h 5 Ott* II 2 1 £ X V 1 M 2 2 tej^-J- J: 5 

H$tA«JtftA (WnA) tff^tBWB (WnB) *XSK«*t 
fefcjgS!a = (tA+tB) Srf>ofea»i«|#«KT?**o 
[0 19 9] 

K2 0 2li, 372 0 1©«Ip1 (-^ft) KSttfcWfllSlHfc, 

**MI5 o trau*iRinjS}llitt*^ri-*7* h-? ^ttfifcj: "9lfJj£$*L> 372 0 11*1 

[0 2 0 0] 

l*i:ov>t, from MTfc&^&o 
(Y^(6]co^- K) 

El 2 1 is J: UTS 2 2 * h 5 0 K:33V>T, a*MfcJHife8fea / A 0 K*fr 

1 /OK (YZ¥Ifl, Xffi«li0) tw<taZ^In]60fsSf^:tco^T#x.a (HI 
2 3 #M) o 
[0 2 0 1] 

H2'3^t*lA>KlOjS( (0, ky, kz) Hi afS«^«^^ h;W±, 
k = (0 , ky, k z) 

A = 2^/| k |=2 ff / (ky2 + kz2) 0. 5 - • • (15*) 
t anj> = ky/kz • • • ( 2 

[0 2 0 2] 

372 0 1 t^J7* 0<Dmffl* a, ftja*T3£»<&ScW: (m + 

i) fcra (Ei 2 4#hb) o 

37201 *mm-tz>f8LM<DtiLm&&&m*. 

2AI k I s i n^ = $+^N (N=0, 1, 2, 3-) • • • (3&) 
-eab^o fctffU 2Ali372 0 1 (DM- £ (37*3) X*$>% 0 (## : H#3fcHt3F 
«feI3*J «lffiJS[4 8H) 

$li372 0 1^77K2 0 2<0#lifCOfi:fflgE'fk4-CabS^ ^Bt^i7'J^ 
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<I> = 0 • • • ( 4 5£) 
37ff£ 2 Afi> 

2 A = am • • • (5 5£) 

[0 2 0 3 ] 

(35S) K (lift) , (23;) , (45*;) ssitf (5^:) ^ftALtiit^ 

ky = N,r/raa • ■ • (6 5£) 
Zffitz-fsiy V±<o&-t)\ GLft&&4kft*mti1rfcm%;. VtteZ> 0 m 2 5 

Kijk-tX. 7 Kt±N= OCOO^- VfrhN = m<Dm^- K£-e##U 

7 y ;v r > v- > <7> * *tai± ?>f5« : 0 ^ - K 

x.fc*L*j^ 7U;V7>7-^<^im#S^m^c&v^^- M:ilLtli^t* 
[0 2 0 4] 

m^tMIv« a/AO tc*ttB-J-*» 2 Krt*#£-*-*»^fc & ITOKU 372 0 1 * 
£-*MBJB*rM<&8c*m + 1 fc, mfflO*- Kj&sfiPfiE-*-* (HI 2 6#RS) 0 

* S <0«J« t? 12 7 V ;v T > 7- > Oifc JMSLtO'm** - K $ * & o fc# 

«fc «9 fe««MJ Ll% #K % Kjfew Z ^IrI^JSHt^^ 1 

l-^i"WJO X ? \Z±.T<r>?7 v K2 0 2 <b 7* >--^ilJ:LTPBG (7 * h-y 
K¥** 7 : &T\ TPBGJ J: -SEA -5 o 

[0 2 0 5] 

HI 2 7 *±> a O =f T 2 0 1 piiLT, ^72 0 1 i: F3 Ca*j£TJS»B b (a<b) 
■O?55»K2 0 2 £o&7£4§^-ov*T<?VS;/ F|H£^ L*: & &<> ^ 7 7 K 2 0 2 

<oW3 7 2 o i x 19 fci* v^o-e, iwj c^^frfUfflifeSfc^^JS-fs ^??K2 0 

2©PBG^372 0 l^)fM>K±© ; e-KN = mtN= (m-1) 

2oo^- K£lt#HC&*'b*LTV»4£ t&t>fr2> 0 MM a tb«i^$ < Ltv> < 

o IiKli:i±, 3 7 2 0 1 Ot- F W < 4o t m^- K t (m-1) Vtfirt 

4:fc#Tl4, L/^U mt^Ulz-'yaVCiit, a t b 
*ai:Bit&ie>flUBrt*iS< ft#fcHi:&*&**T?fc;fci&fcH:*?y K2 0 2 OJSSS 

• ^ 7 7 K 2 0 2 Oja»Hic0^fflW^±Pl 

• 372 0 1 ©aJWSfe 

F<7)7U ;V7>7-><7)^#||±H^*^- K£^Jffl-r&±§^±, ^77F2 0 2O 
jg^^n7 2 0 1 X < UTPBGtSCf ^ttf^. 

[0 2 0 6] 

^57 K2 0 2 ©PBG©ffil*l»Lt#-«-K*frt*at*fc*Kli, 

• 372 0 1 fcrafcfcja^JS^O^fcS^JilR**?? K2 0 2 fc"t*^rtfeO«3^Kl 

• 37201^77^20 2omm*mct lt, &mm*Mj&-f% 2«©»i 
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•3720 1 h\±&-kZ>mfr<nm&t><£<r>? 9 y K2 0 2 
[0 2 0 7] 

K2 0 2 0KC3ii6ffl-7* b^y *ttfi©E8&tf*fflx.»;r3JS*8< 
(XZ»^-K) 

i6lcov^T#x.^o IE12 8{±, Y^fam#^E- K^O Kfc, ^SH«5X Z^lRHC^Lfc 

k= (kx, n / a , kz) 

H2 8c7)RO#-@ 
(k x 2 + k z 2) 0. 5 
It, -»'*^o 
[0 2 0 8] 

iPhSM 2 0 0 ©ASM (YZ¥I^W) KW\ WftUI^^-vi'mJLTfiD 
* flnBliJB*r$n s (*M»*WW i«Uv>44©ttSo B 2 9 «t «9 . HJ 

(a) ^1 2a 

(b) JS»§ A 

( c ) MM a A / (A2/4 + a2) 0. 5 

Kttfo+&maimnmfcmKikzx, mnit Rrtuka** & * tz.?>&, (a) , 

(b) om&itMCfcM±KW\C^fe<D\kt®tf&^K%:bA;X'^&?z!ib > W*.IUo 

xfcmtmm-t&o ^tt^t, »tL*ii*t*v»o ^o-c, at*L**»&t4©tt (c) 

A 0/n s < a A / ( A 2/4 + a 2) 0. 5 
[0 2 0 9] 

(a) mm 2 a 

(b) mm a/cos^ 

( c ) mm a (A/cos#) / |(A/2cos#) 2 + a2| 0. 5 
it (c) OifeMrt* 

A 0/n s< a (A/c o s / I (A/2cos^) 2 + a2| 0. 5 

• • • (7 5*;) 

[0 2 10] 

^.^XZ 5 F®f3"e<^ c &- Kt:o^t#x.So 37 2 0 1 tf>X#lfi]03M&g&te«: 2Lt 

2L (2tt/A) s i n/ = $ + ff N (N=0, 1, 2, 3-) 
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• • • (8 55) 

$= 7T S , O^S^l 

fcfc^T (8 5$) *8E^-tat, 

2 L= ( s +N) A / (2 s i n f) 

[0211] 

K»M?W^^f^f* ?5 0 b-t&by 0« itf l KaqfiFfc 
•f%tztb<D 2 LO|gHI±> 

0 KTbq?^ : 2L^sA/2s in^O 

l^t*- K*«#*E : 2L2£(l + s)A/2sin^0 

[0 2 12] 

O 03 2 J: 9*«U»«2 L K*fr*»fci"*:ie>Oi&SS*frtt, 
0i2L<A/cos^0 

2 L = A/2 c o s 0 0 

[0 2 13] 

(7 5$;) fe»A#<oi&»opi3t&ie)j-ov>-rti, H& 

f (0) = a ( A/c o s ?0 / I (A/2cos^) 2 + a 2} 0. 5 
-(A0/ns) ••• (8 5*;) 

1 ij mfe-f &z.btf"?%& 0 f (*) -e* 

«2 0 0^)372 0 lrtfcB! t&*<p*U f (#) # S IE Tr&tUf ^72 0 1 OflBW^<b 

[0 2 14] 

£TF 

A0=1550nm 
a/A 0 = 0. 2 8 
A0/A = neff = 0. 30 
n s = 1 . 4 5 
fc;*5V>T\ ftmft <j> MfcU 
f (#) 

2L=A/ (2 s i n <j>) 

2 L=A/s i n j> 

«ftl:yn y \ Ltzy^ytfm 3 3 T^* 0 fc/£U f (55) JiJE^o*.**ra«*wc 
> 1 O^^^LT^fBLTV^o 
[0 2 15] 

03 3tc*v>Tti, f (?0 W^v-f ^-^^^-C, 0©ffifc*;fr:b&1*fc»ft»i3T 

2 0 i<Dwmfrb9\.i,zmx$t< zb&x^i*. ^pic^tt^^o m 

SB (S/>^*-K*«l) tt j* = 9 0° W»±JC*>4 (H3 2#IH) o 2L#f- 
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[0 2 161 

HI 3 4 fi, 

A 0 = 1 5 5 0 nm 
a/A 0 = 0. 5 0 
A 0/A = n e f f = 1 . 1 
n s = 1 . 4 5 

0»^T?*4o H3 4C*V>tli, ^17. 3° £l±i:*Sfc37 2 0 l^fljiS*?>0 

0=17. 3° O»^T?<0|£iafcft*o -=E- K&#OR&#fc&& ?S OOffiii. 

n sOffifrlfrjM-tfcfc J: oTWSS^S *<, 
[0 2 171 
H 3 5 ti> 

A0=1 5 5 0 n m 

a/ A 0 = 0 . 7 0 

A 0/ A = n e f f = 1 . 40 

n s = 1 . 6 0 

O^t^Jo ffl3 5 fc^Tti, f (^) «fi:y77«OT, 2LOtK* 

o 

[0 2 1 81 
[0 2 191 

( 1 ) r^&BB t^i6m-^ - K*fc»J 
J^T©^ft^i/:t^i: T\ 7 * h - y 2 0 0* 

f (90° ) = 2a- (H/ns) <0 
[0 2 2 01 

OaiBfcJftH 2 L ti, fc# ft ftff = 9 0° (DUs&^&^XtiLfflm^&ft- (7=*) Ki5»t 
S0^-K (N=0) 0^^£i-^|£H 

s A /2 ^ 2 L< (s + 1) A/2 

/-/it, 372 0 lrt*fetf1" 372 0 1 ©flfflfB $ tt 

&{£3fft j5 0*^:'(ft"C** ^0^*#0 = 9 0 o *iof^-OffiaiB'CRiH - &»'&Ofi[fflaS 

[0 2 2 1 1 
[0 2 2 21 

• ^£EBt&i6fc55:&Oti, a/A0tf*0. 55feStfcv>34NSvHiK*h&U nef 
[0 2 2 3 J 
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f (9 0°) = 2 a- (A 0/n s) < 0 
[0 2 2 4] 

(s + 1) A/2^2 L 

/:/iL> 372 0 1 F»3*fis» "tSifett**. 1irBi2»Mitf>*;*:fiM 0 = 9 0° 

[0 2 2 5] 

• -fs^ i ict fcfjfc#37 2 o i rt£BBc&i&ib*La<0TN *«»*^^ai-r*o 

[0 2 2 6] 

•»jSJK**av* (^ffc^§v>) igia-eafetiw:. iMI£fEffl^3££*L&o-T?. 
[0 2 2 7] 

( 3 ) [yf^m k*«hu 

JSLT^H^^m^-ti -e, 7 * > - ? 2 o o £ PFSfe^B 

— - k^«j mc^tiJo 

Of (jO = a (A/cos#) / I (A/2cos#) 2 + a 2l 0. 5 
- (A 0/n s) = 0 

*»*:i-mBe»A«>**it# o (o< ^ o< 9 o° ) 

[0 2 2 8] 

0*»J»fll 2Lli, <53f^ f # ^ = 0 0 ( 0 < ^ 0 < 9 0 ° ) £ v»-ctitfBSE£- 

(7 5*) fcltSO^-K (N=0) <D*#&-f &$£ffl 

si/2cosf 0S2L< (s + 1) A/2cos^0 
fc**o fc«U 372 0 1 fi*e»t4i8Ett^iftC**i# 0 (0<,S0<90 o 
) Hot37 2 0 1 OiB!l®t?Rlt-t^>^^^^k*{i s n T*&!?> OSs^lO 

[0 2 2 9] 
[0 2 3 0] 

• fsflHS ^d^AMl©**** 0 (0< 9 5 0<9 0° ) C&OT 
[0 2 3 1] 

•^4Hta6k4i©li, a/ A 0 t5 s ^£K L 
, n e f f <U Wfim^?^iitt*^ 0 tot, 5i&^»JI 
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[0 2 3 2] 

( 4 ) PF^ffl K*«fettJ 

Of (^) = a (A/c o s 0) / I (A/2cos^) 2 + a 2[ 0. 5 
- (A 0 / n s ) 
fcpfc-t^O (0< I 0< 9 0° ) ##|Et*o 
[0 2 3 3] 

Ott&tttt 2 Hi, f1>*t = t0 ( 0 < ^ 0 < 9 0 ° ) 0*^iC*5V^T jiffiS^- 

(7*) tistt* i^jsll©*- K*q?fti-*iEH 

(s+l) A/2cos^0^2L 

£&a 0 tztzL, 37201 fltftitaifcft^eaiftof ^ o (o<^o<9o° 

) *4ot37 2 0 l©Hn*EWt4*^©ttffl3Eftili8 * -r?&>9> O^s^lO 
[0 2 3 4] 

£ co 4 ? & r^^BB C&*6#*«J "t?ti> i } ^HMW *t4 « 
• iSfil^ ji # s ?5 0 (0<^0<9 0° ) JslTT*tLtfPBCa,i«>5&»3a:$*tTV^^ 
&fg 2 L # V^CO "CttJfcO * - K 5&*##"* £ «T fi & & 0 
[0 2 3 5] 

•fcWftfiFtO (O<0O<9O°) £j&x.£ hitti^&C&OT^ feafcffltftt-e 
[0 2 3 6] 

[* 2 gfltigflB] 

±ia» i tint^i l/ch 2 1 & i 2 2 ic^-r y*\--v 

(Y^^CO^E- K) 

14, HI 2 6 C$t»2A> K<&, N=0co0^- KT?** 0 1212 5 fc^-T !"£ 1 K 

oo^-kj t4, *r<Dm&&m'%v) s pmi&ii~%L^<o"c /bv>&v> 0 

(Y^lRjco^.-^- K&#) 

o£ f JB^2feK£*Ht&*rt*^!B"C2ba**, ^JB#rW/h$ &t*U4\ ®2 1 K^c-f 
7* Y-y ?m&^®Lffi 2 0 0©io(^7y K2 0 2 i7 ; |-f-7^IS H B H i:LtPBG 
K J: * H ?T ? iBS*** S (i3 6 #RB) o 4*fti:ov>Ttt, r "T* V ^ 

7 > v- > o%#m± <o\im\ <dws& t mm-? $>*><> & & > * 2 /< > k t * 3 > k i* h 

3 6 fc3rfJ: 3 &H«K "7* h-y ^^ B e H 5 Oco#^lw4oTti^2/^> Kfcfc 
(XZ^IrJCD^E- K) 

i3 7^tfi:, 7* h-7^|S H B H #M2 0 0<7)372 0 (YZ^®fc¥ 

fi 1 ) k«\ ^u^7>y > ->o%i 9 -*±^ofe»tra»cTiTi&«i»o*»^^->*«ai 

(a) TO a 
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(b) mm a/c o s $ 

( c ) mm a ( A / c o s j> ) / I (A/cosf) 2 + a 2 } 0. 5 

(b) t (c) 
A0/ns<A/cos# 

A 0/n s < a (/l/cosf) / I (/l/cosf) 2 + a 2( 0. 5 
[0 2 3 7] 

g (0) =A/cos^— (A 0/n s) 
i:i*)fl^nit#tiSo g (0) OM^^T'^tL«lij{±7^ h-^^^ H H H S& 
E&200O3T20 1 rtfcWC&»t>&*U < fc ^>>T-^ s IEt?abtt{f 37 2 0 1 <DM~® 

[0 2 3 8] 

A0=1550nm 
a/A 0 = 0. 9 0 
A 0/ A = n e f f = 1 . 2 
n s = 1 . 0 0 

0#-e-C**o 0 3 8 fc*sv>Ttt, fcflNS ^tf s 3 4° £UlK&£ tnT201 OfflWrt»& 

fSM^^ s 3 4° J£HT<z>l£IS #-^6- K3M$©R#J:fcafcflMl # oft 14 
, n s Of ^i^t i t {: J: o Tilt I, C t I S 0 
[0 2 3 9] 
II 3 9l±> 

A0=1550nm 

a/A 0=0. 8 0 

A 0/ A = n e f f = 0. 80 

n s = 1 . 4 5 

0*^*4oH3 9M>"Cli, g (#) ^t^^9^©i^O"C\ 2 LOtefc^flvbfc 
[0 2 4 0] 

[0 2 4 1 ] 

( 1 ) PP^H C&fcUL--* - 

&To&£fc#&»i*:-*- c x% 7 * > - v * m&m&k 2 o o * [yf^m 

g (^5) =A/cos0— (A 0/n s) =0 

0 (0<^0<90° ) tfftft-t&o 

[0 2 4 2] 

Ot$$L®m 2 L tt, feS^ 0^=00 ( 0 < 0 0 < 9 0 ° ) <7>»#fc:i3V>TtitfBSE 
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&4kft (7*) K£tt*0#:^-K (N=0) <0*#:fiE-rSf6H 
si/2cos^0^2L< (s+1) /2cosf0 

fc/*U 3T2 0 irt*fe»i-*&Ui3&*fe#Ao*^:iit# 0 (0<^0<90 
° ) Hot37 2 0 1 OHWTJRW"f*»'fr©ttffiS£'{fc*a: s » «K O^s^l 

[0 2 4 3] 

• e»A #i:iot l±SfL*0»^-t" 4 Steffi 2 L Srftflvb ?Uo 
[0 2 4 4] 

• fcffift <f>i}H : mn<D J SL-Xm.<S. 0 (0<,50<90 o ) £&££fce*L3fo&*£i:&0 
[0 2 4 5] 

• a/A 0£/jN$<1-£fc, 5M***MJI1ir©:fcSv*«i*fcfc*o lot, M*hP 
( 2 ) ttfz&fR C&a6#^- K*fc*J 

oat* 

g (0) = A/cos#— (A0/ns) =0 
k44€#ft«)t*t^0 (0< <f> 0< 9 0° ) im&?Z>o 
[0 2 4 6] 

0*«tKfB 2 L \U fcWft ftft = <fi0 ( 0 < 0 0 < 9 0 ° ) tf>&£-£33V*-CfltfB&£- 

^# (7*) n^it* i&EJLk<&*- rtf#&-f2>mm 

(s + 1) A/2 c o s 0 0^2 L 

it^iU fc»-$-4afctt#fc#a<0*:k<il0 0 (0<^0<9 0° ) ^^o-CHJ® 

[0 2 4 7] 

• %j£E&iiI2 Ltt, lMJiO*- 2>o 
•fcffiMttffO (0<^0<9 0° ) fcStLjfo&s&CSOTN 

[0 2 4 8] 
[0 2 4 9] 

[» 3 mmwm 

mtemzzm-Tzmittr^n o<o^n.mn^^ *>*m&3*u mfa-^faME^ft (xz 

[0 2 5 0] 

^77K3 12li, 373 0 160Y^|S] (-^IrJ) Kgi:4W«WK. YMHCJSB! 

h-y ^tt*KJ: «J&£*U 373 0 1 ft *H£*1- Y 
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& o 

[0 2 5 1] 

i©i^^KIM»3 0 0 ±T#ft (Y*[rJ) 

J^T> ^»W3 0 0 i:ov>r©, Y^IrI Office*- K4rfiJffli-S^»*Hov> 
[0 2 5 2] 

i-Uf* n 0 <D^S»Rl: J: ») i« Sit* a 7 3 0 1 O YHfaOWZ fi 2 Bt* *) . tfrffi 
||fflili:^?y F3 1 2*«Rlt-fc*L-Cv*;&o 373 0 l^^tM^i^tJ ( 
HI 4 0#BB) o 373 0 1 Sr^#i-S&ttOffifflSS^ffJ4. 

2B(2ttii0/A0) s i n^ = $ + ^N (N=0, 1, 2, 3 •••) 

3>= ;r S , O^S^l 

sin^=A0 (s+N)/4BnO 

1 tt^E - Ktf* 4 fl^-f £ »^t?* & o 3 7 <D)¥ $ 2 B *»J5 (^^tt- K^c^iiint- & 

[0 2 5 3] 

K«)tgflMl^, XZ¥Ifi«tftA = /l0/n0cos ) &) ^373 0 l^CfftL 

rv^m-^e- K^f^fSLt, 3730 lrt-cofcSftoxz^m-e^Hfc&J&fco 

v>t"#*.a 0 37 3 0 1 WtZ^CJifTi-aS^- KfeajfeSrY^fc^^UfWC 

(a) HH3 A 0/ (n 0 s i n <p) 

( b ) AO/ (nOcos^cos^) 

( c ) J§JB AO/ |n0 (s U2^ + cos2f cos2#) I 0. 5 

C&oii (c) o«®3&*. ikomz 

A0/ns<H/ |n0 (sin2^+cos2^cos20)| 0. 5 
ns>n0 (sin2^ + cos2^cos2^) 0. 5- • • ( 9 5£) 
[0 2 5 4] 

XZ^FMrt-eo^e- £So @4 0C^f373 0 lOX^tSlOit 

2L (2ir/A) sin^ = 3> + ;rN (N=0, 1, 2, 3—) 
t%Z> (13 1#M) o 
[0 2 5 5] 

# = * s , O^s^l 

2 L= (s +N) A/ (2 s i n s5 ) 
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[0 2 5 6] 

- K^ft^lfct2LW|6aii, «5*«J^B!3 2Wio K?0it>ti%> 0 HI 3 2 £ «9 STOiPI 

2 DM*—*- K&#*»;fc1-;fc#<0&5Mfef*tt, 
0< 2 L< A / s i n <f> 

2L = A/2 s i n ^ 

& £ £ ifit> & o 

[0 2 5 7] 

(9 5$) iO, S»A^*^<*tt©BCa*i:ov>Ttt, 
h ( ^ ) = n s — n 0 (sin2^+cos2^cos2^) 0. 5 
CI 0 h (^) *«ft-Cab*LlX3T3 0 lrt«rfe»-r*ife»t±3T 

3 o irtcPBta«e>e>*L, h(#)5&«jE-c*tLtf^oat«itt3T3 o lowafrfcoaHt* 

[0 2 5 8] 

A0=1550nm 
<p=5 6° 
n s = 1 . 4 5 
n 0 = 1 . 0 0 

h (#) 

2 L= A/ (2 s i n 0) 
2L=A/s i 

i o o oisna^L-catEUTv**. 

[0 2 5 9] 

& i *>*:fcfl[ ^ o it 9 0 ° ?*4®-c, J£— *- K*#**|fc-r2 L<^tEH 

-K««) (^ = 90° Wi±i:fe4 (H4 3#HH) o 2 L*«#— =E- K*#©1K 

Hi < &4 fc, fe**- V<Dmtg>< %Ztfmmfrl>><DMtii}bim&.L%:^o 

[0 2 6 0] 

m 4 4 tt. 

A0=1550nm 
' ^ = 5 0° 

n s = 1 . 5 5 
n 0 = 1 . 4 5 

&o 04 4 fc*3V*-CHU feSI^^ ? 3 3. 4° JJLLfcfca tm~mfrb<Dmti3t 
fM#0#^0 = 33. 4° CWJSi - ^HHfcfc&o K*fr©R#fc4 
[0 2 6 1] 

4 n s > n 0 T?**Ltf, feM^ ?5 0 OfHi'J&'f^ft'tio ns<n0Ct 

feW#«}^7^©t4©-Cs 2 Lco'ffi^^^t3ibT0^:*'g-tf1"^Tc9^- 

[0 2 6 2] 

El 4 5 tt, 

A 0 = 1 5 5 0 nm 
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^=5 0° 

n s = 1 . 0 0 

n 0 = 1 . 4 5 

^0**^0 14 (#0 = 90° ) Tf*4©t, K*# 2 Ltf>S£Bt±0 

= 9 0° ©HLLfc** (B4 3#I) o £iz, 2 L K&#Oi£B<fc < * 

[0 2 6 3] 

J^±^*«r* HI 4 0 l'^i-*&K^#« 3 0 0 it, XZJ|S]«IC^ 
[0 2 6 4] 

( 1 ) - K#au»j 

JaTOd&Sl^fr***:^-^ 7 * h - v ^^ H B H *W 2 0 0 % l"£^H C&*6#- 

o^&m 

h(9 0°)=ns-n0sin^<0 
[0 2 6 5] 

OSMfeJ&ffi 2 L tt^SSI^ ^f = 90° <D»#tC*5 v>rffiffi^-*# ( 7 3ft) £43 if £ 

(N=0) 0*^i"&|6ffl 
s A/2^2 L< (s + 1) A/2 
K$>ho fc/iU 373 0 lrt^feit^t««ft<7)fMji 0 (#0 = 90° ) £ 
*> ot37 3 0 1 OflHfCR#ti-*#^teffi^k*l± s 7T T-afe •) , 
0 ^ s ^ 1 <Df£g|-??&;5> 0 
[0 2 6 6] 

• m-^r- k<£#<*>* iitimio iwwv^t, af^^ffife-c^a^s 

[0 2 6 7] 

(2) KMtKJ 

h(9 0°)=ns-n0sin^<0 
[0 2 6 8] 

0#8&Bfr*I 2 L 14<5*&;£S # 14 # = 9 0 ° 0»-&iw*v>-cfi:ffl^^ ( 7 :£) fc&tf S 
s L 

fcfcfco fc/:U 373 0 4«tSfc**^#AO*^:ffl[# 0 (#0 = 9 0° ) * 

0^ s ^ 1 <75$bHt?&&o 
[0 2 6 9] 

[0 2 7 0] 

(3) r^acaftf-t - K*aw»J 
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Oh (^)=ns-n0 (sin2^+cos2^cos2^) 0. 5 

*iftt€*Aot*t#o (o<^ooo° ) im&t&o 

[0 2 7 1 ] 

• &$£ii&iPB 2 L li, fefil^ 0 # # = 0 0 (0<^0< 9 0 6 ) ©»£-K33V*TtitflSE 

(7*) fcfcttfcOSfe^-K (N=0) <Dfrft&-t2>m.m 
sA/2cos^0^2L< ( s + 1 ) /2cos^0 

fc£U 373 0 1 ft teitiftfty^WSOfcfci ^ 0 (0<9&0<9 0° 
) ^feot373 0 l^OTT»Rlt-r*»'fr©ttffi«fl:*tts ir -e£>*K OsSsSSlO 
f&ffl-e&So 
[0 2 7 2] 

[0 2 7 3] 

a* *o (o<^o<9o°) *jB^.* fcflttt^t^c*©^ *iafcffiiftt"c 

[0 2 7 4] 

( 4 ) PP^Pfl KWJ 

Oh (0)=ns-nO |s i n2 (i + c o s 2 (Jc o s 2 f| 0. 5 
ftifctfeiftot**^ 0 (0<,&0<9 0 o ) *q¥^£-r*o 
[0 2 7 5] 

O^SEHUB 2 L ti, $ 7&*0 = 0 0 ( 0 < 0 0 < 9 0° ) ©»'&'Ki3V»-CffcffiliE 

(7 5*) K£tt£ lMLho^r- K*q¥<E"t*ttH 
(s + 1) A/2 c o s <f> 0^2 L 
KJb&o fcfiU 37 3 0 1 0 (0<<f> 0<9 0 

° ) & ioT373 0 10WeW5i^ft«ilis jt -e*»K O^s^l 

[0 2 7 6] 

•GkSMMj&^O (0<^0<90° ) J0LTT?*ttlfJBC5ii6** ! 5:$*t"C^4**, 
[0 2 7 7] 

"fs^A ^s^o (o<^o<9o° ) *m*-2> fc^tL^&^cs^-c. siatiatftt-e 

[0 2 7 8] 
[0 2 7 9] 

[i4t»|] 

0 4 6lifM#li&^IU~#£7* 2 0 OA^ttv^o 

tt*^T*& 1#C7G7* h-y ?&ft5 0 \z3l «5fl*J*3*U •€•<*>— ^fflfcM&^lRl (XZ 
¥M^f6]) tilt (fe#5fc5 2 ) ^*t4 37 2 0 1 A * 9 y K 2 0 2 A 
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[0 2 8 0] 

3720 1 A 14, H2 1 K^-fy * h — v 2 0 0 <D 3 7 2 0 1 H £fl*J& 

■CJbSo ^7?K2 0 2Aii, 3T 2 0 1 AO^IS8^Ip] (— #|rj) CltftNII^ICi 

[0 2 8 1] 

-<0i^i»7t h-y 2 0 0AKov»tt, ±^l$Wit|i 

o 

[0 2 8 2] 

i5l«li:#^ 7* F-y^ B B a |$K2 0 OBKo^tiltSc £©7 
* >-y**&JUHO&2 OOBIi, H 4 7 *s £ ITS 4 8i:^fJ:^ H2 1 KTfi-f? * 
h-?*ttiS5 0 fc|W|#<7) b-^^M H B H (J^SHlft^JlJgl) Ki. ^fgj&Sti, * 

S2 2 0±fcEfcfcW «5ffl*f <b*lfc*?£i&#ig0 3 7 2 3 0 ^#x^>o 372 3 0 <7)Alt 
$12 3 0 aKtt, HI 5i:^tfiW7 0 R^tt*!*^ 2 4 0*»BB*$*tX^S 

o 

[0 2 8 3] 

i«i^^»7t h^-^^ B H H f«2 0 0 AMW2 3 0 a CT® 

»*iiX»$*fc#^Kov>-C, aT«T*<0Ht'>Ul/->3> (FDTD, 

(1) mm&j&mmvmM 

-=>%<D%WK B «rS551K 2 JSUWEfcrt: & 
[0 2 8 4] 

(IfctfcA) JPStA=0. 3 0 a, i$f$nA=2. 10 11 
(S#B) Jp£tB=0. 70a,ilf$nB=l. 4 5 7 8 
tt#±, Sffla = 4 3 0 nmfctfcJfcLfco 

(2) 37 2 3 0 <omm 

372 3 0li> AW 2 3 0 a*?) Z*|6j^OS$^2 M mOH»gi 2 3 1 t 

2 3 2 2:, X^^Oft$**3 0 /i mOtIltW2 3 3 b7c 0 XZ 

TO^filfciSV^ a 7 2 3 0 ©^fl lilt $ 1 0*S1#?* *) , 37 2 3 
3 2 3 3^>««i4-5-tL-PtL3 A/m-CJbSo 

(3) xtm 

(M£$><D$L&) A 0= 1 5 4 0 nm (a/A 0 = 0. 2792) 
(«*) TEM CUtft^m^Oft^X^ft) 
(4 ) AttSiW 2 3 0 a fcfltfM^f- 2 4 0 

04 9 «U titfHfrf-2 4 0 t 37 2 3 0 Oi£*MMlfeft8& 2 3 1 <D@ES£^ Ltv^ 0 A 
Wfttt, m^3. 4 8©gft^ («#C) *&£*U»«B&€B2 3 
»5HN±«#CK:£5&<&JSJlBfi<Jfc»2 4 1 fcJ&fcU -Oi2 4 1 ^Dt^Ltt 
ffi^f-2 4 0tTOJ£3*LTV>3o ttffl*fr^2 4 QfDMmt, ±lW«<*:5J:^ 
K*aikLfctWT?*a 0 ^^2 4 0J4, ^<7)M-e*Sl#Ci<?)W3 7 2 3 

o (js$tt#Jiigt) (Dusmiftmm (Ta 20 5) o^fc-nc-r* 1^:372 3 ok& 

[0 2 8 5] 

0*#C) i»nC = 3. 4 8 
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(*M*D) WnD=l. 5 0 
(ffcfflte^ 4 OOYlfrfilJSJffl) 2a = 860nm 
->^W->a>|ftU, 372 3 0 ^^jBff^e^ E f 3 '^^^tt^m^<7)5iE^ 

, fc«|6]?>ifcft A tt 4 4 0 0 n m"C* & 0 
[0 2 8 6] 

a = 4 3 0 n m 
A0=1540nm 
A=4400nm 
n s = 1 . 0 0 

n e f f = A/ A 0 = 0. 3 4 8 

f (#) = a (i/cos^) / I (A/2cos^) 2 + a2l 0. 5 
— (A 0/n s) 

v-va >'j|^^*^c*v>■c'^>E^lffl^if^wJ:*^i^^jt^iK^:^^f|&^L■cv^v>o 

[0 2 8 7] 
[0 2 8 8] 

'J&g#5# :0^2L^4400nm (4400nm=A) 
tM:2L= 2 2 0 0 nm (2200nm=A/2) 

& o 

[0 2 8 9] 

3»»»«*j|IBv>o-e, *=F**ie>T/MlfcS fc#>££i:j& ? -c£;i>o nef f#0. 

[0 2 9 0] 

uW7i b-7^»I««K2 0 OCIi, HI 4 7<D7* h-7^^$t§2 0 0 BO 
(3//m) 4 ^04ft<7)«55-*±7 * h - v 2 0 

0 B tmCX$>Z><DX^ 372 3 0 ' &^I4 tftfc ft LTabSo 
[0 2 9 1 ] 

$^ifl©7 * h - * * 2 0 0 CT*i, C&a&&#ti 7 * h - y ? 

%nkmim2 0 0 b tmz%<Dx^ mjmtix^&o l**u iimi2L = 5^ii, 

7 * h - y ? %5&m$L& 2 0 0Btf LfcJ£-^- KfcSo&S&ft 1 
0=S2 L=£ 4 4 0 0 nm (4 4 0 0 n m= A ) 

[0 2 9 2] 

i/UWi'aVfli: Lt, 372 3 0 ' 1#tg7* h-y*iS£ H B H (Hffi 

ms<?->\±®4 7<D7* h-y ^^ B B H^«2 0 0 Bi «9 £tt*g& 6 O & «5 , 0## 
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[0 2 9 31 

j^±<^ «t ? tanas $ » 6 m.tmm k * tiwr, £iT^i*^^t & » 

[0 2 9 41 

H5 3 li*7#5tfi^JK»'«*7* h~^?f& H B H ^$lI&2 0 0 D*^UV>4, 

7* h--;>*3i!; H e H z*M2 0 0DTN± N 1^567* h-7^^ H B H -C«?W;37 2 3 

[0 2 9 5l 

Kftfr*»*:f*:*HJ±. 3T<0*?StKHB2 L«rSfc<i-4'je5»S***So 
Wz.imm&m2 L^l^SK^, arli^l 0 ^nigKOJli— K*7 7 

[0 2 9 61 

4:*, lltv U 1/ - y 3 > ^ ifi: J: o til L t B < £ t £ Lv> 0 

(i) mm&i&mmnmm. : 

147^7* h-y 2 0 OBtl^C-eab^o 

( 2 ) n T 2 3 0 B (Dm& I 

372 3 0 B<DXMMWkKisV2>mtmffim*, tfE«UVttK2 3 lBk, ^V^x- 
;N'I«f-^W2 3 2 B 2. 3 3 B 4: >"r-^#3tfc Lfc 

o EIW2 3 lB©X^Ofili5^m, Z^TfaO^ l± 5 ^ m-C&& 0 -f-^Sife 
8§2 3 2 B<7)X^[p](7)ilSti 5 p mi^hZ ^mCMU Z^ftOftS tt 6 fx mf^ 0 E 
Wm&$?t2 3 3 B<7)X^r6](^ilJl{i3 /am, Z#|6]Oft£te 1 0^mt?*i. 
( 3 ) Alt* : 

Qfc£4«oafeS) A 0= 1 5 4 0 nm (a/A 0 = 0. 2792) 

(4) "7* b-y *ttft3Hfel&2 0 0 D<OX#t^Mi:mB^2 4 0 <D% it : 
HI 4 7 <Dy * h^7^I9lftR2 0 0 B fcRCT?**o 
[0 2 9 71 

^WiHi^7* ?£NMg%&2 0 0 D ICOV^ '> 5 a V - '> 3 >i* t 

LT, 372 3 0 B©l«jB«f*JiOft«'j>^^tt4«»<0SftJR^S:BI5 4 H^1" 0 ttHS 
W 2 3 1 B OalM&JM 5 ^ m<Bft#jfctf*, x-^^^ 2 3 2 B i <3 OTjWSLflfc L 
tciffg 3 ^m^-^- FWt*StIW2 3 3 Bi:|S^Ltv^ih^ 0 r 
-^°S$tB&2 3 2 B^-C^'J -^li^4v>„ 
[0 2 9 81 

7 * h - y * *£h h h 2*&S& 200Dc7537230B(i^ *<OXm%"?$> £ 2 
3 1 BOi»«tttlB«r^ 0>*=-h'im&Wrt%2>j£iZtL, Wf-^»Bf2 3 2BC 
£ *>S8£KHW*afe< L-tm-^- K*«K (II»2 3 3 B) «Jfc"t**JftC«:o 

7^1 (37^10^) t|- ; t-Fi$Kt2feJfiSW2 3 3 B (37ipI3^ 
[ 0 2 9 9 I 
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[0 3 0 0] 

• j&mfflwwrifc-e* *k st&tt^st^oBBii^aafto-c, /hint; • fttftmt: 

• ^*v^^^av^3*BEo^#3t3&«#'b*tao-c, as^ofllffi fc#t?*a 

10 3 0 1] 
[0 3 0 2] 

[*8ft)ti£flit] 

H5 5 tlx * 8 HifcJB* t-CO^|t]14^^3 0 OA^UV^o 

iO*(RH&e^S3 0 OAli, 2£*i3 0 1 fc> £&3 0 1 ±K^j£S fitz 2 o<D£tifcj& 
3 0 2, 3 0 3 ^ix., #i«3 0 2, 3 0 3li, ^^ftLl(:^»)Mi 
«3 0 2 a, 3 0 3 a-Cfitt^ J:^:IffiLtM?tLTi/>S 0 #i«3 0 2, 3 0 

3 it, ±&vtzy * y - ? ^^ H B a #M> wxtfBi 2 2 ic^-r 7 * ?m&m$L& 2 

0 0^J^$tLTV^ o 
[0 3 0 3] 

m$LV&3 0 2 ©WfllJftlB-e**#- h P 1 , P 3 CtttfflW3 11, 3 13 
KWtthflX&*), ttz, iftft 3 0 3 OUfflJU-e***- > P 2 , P 4 KfetitfUfc?- 
3 12a, 31 4**-€-*t-€ r *tR»t5>*LTV»So i fih 4 ocoffiffilMF- 3 11, 312a, 
3 13, 3 1 4 »i. Hi 1 0 iC^-t^ffitH 1 6 4&W4H 1 5 7 0 fcRH&O 

[0 3 0 4] 

CO*lRltt#S^S3 0 0 Ait, mx.it, ^77^^*3 21CJ: *) fc*k2ti& 

OS-Wit) A 1 Hfiu ?KW/X33 liiffttffift^S 1 1 *^LtitK3 0 2 
KTJttU -tOift#««3 0 2 a, 3 0 3 a J: oT*ifef&3 0 2,3 0 3*fc0Jx.MT5 
0%©*i:M$Wo fl*S*ifcflM!"*WU ff%3 0 2,3 0 3 ***L-P*ifiot\ 
W?3 13, 3 1 4^iy f ny KV^X3 3 3, 3 3 4 ^U*-t- K*7r>f 
^3 2 3, 3 2 4 iC^ti-rtL^^-t-^, i^:^otV^ 0 
[0 3 0 5] 

#-^e- r>f ^3 2 2 HJ:!? fc£t£ tiZXMHb (m^ft) B 1 **n v V V >X 3 
3 2*3J:tm*B*&^3 1 2 a^U»3 0 3 Alt5£A 1 

[0 3 0 6] 

• 0 2,3 0 3 tt-tJfcLfc?* h-y ^11112 0 0-C*JfcSiiTV>S 

• <7>-e, &4N&&3 0 2, 3 0 3©&«ffl»fj&*i»nj&-T?*!K S^3 0 1 ± K is * #Silfel& 

fctf^-r s R<0*aKtj&*3F£ k * & o 

[0 3 0 7] 

•4*fc, ^W3 0 2, 3 0 3©2oo«^|«3 0 2 a, 3 0 3 atfr&OJBlfilfRfc 
j3V>T^ffitf7& s lT#^c&&<7)-C\ ##ifei&3 0 2,3 0 3£r#^ft$£, .hIBWHfcfclfc 
2©i 3 »)^:*l^«<-t*ifc* , -cS*« 
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[0 3 0 8] 

It, *»)BJre**K f£3f»3ctf**£ < $tz, ^?>^fiS«g§-Cli, «&!&<£»±T 
[0 3 0 9] 

t*LH#L-C, #*$U»3 0 2, 3 0 3 *iitS7t h-y *ttJMIiffel&*. ±&L 
[0 3 10] 

• *m&&3 02, 303 *»jft-t*-7* h-y >?m&mm&*, litLfc*-*- k 
r ^Riti I- & 19 > m-^e - y%7 r 4 * *m weft v * x a * nm-t Kt^iSo 

[0311] 

. 7 * h - y * ttfiiii&»T*JfcS *Lfc#3mB& 302, 3 0 3 -C'fi, 7C £ v»4HBc*« 
vM&SSfl^e»3fej& f »'b*L*o ^<Dtztb, 2o©M3 0 2,3 0 3^i«3 0 2 
a, 3 0 3 aOft-frftL 1 *^*W^lfiJtt^^O^I^ J: «9 *> IU*i:S< C 

[0 3 12] 

. 2o©i»3 0 2, 3 0 3!±12 1 fc^i-?* h-v98&5 0 <D £ 7 % )$.ffl,% M 
mm&'h* < T*&V»©T?, 2oto|»3 0 2 ( 3 0 3 *&tffi$l&ffi&&3 0 0 AS: 

[0 3 13] 

[*9ftjtiBSl] 

115 6 ii> *9^dfe^H8C«ajt^3(E : f-fc LT07?^7x>y-l^>f 7f3 50 
[0 3 14] 

i<DV^^7x>^-l^/f yf 3 5 0 t±> &K3 0 I t, £&3 0 l±KM^fl 
tzmmSkt*ffik.ko -oO]£m^S^3 5 1 fc, 3 5 1 

*ejfl«Lfc2o<Oiife||3 5 2, 3 5 3fc, itl62o©i«»3 5 2, 3 5 3^1 
l^;-o©Iltt©W3 5 4 i^44o dttib 3 5 1 -3 5 4 it<ZM*ti 

, ±&L£7* *«NUMfeKK ix.l?li2 2K^t:7* h-^ij§,f B i»«2 0 0 

-efllj£3*i/CV>& 0 S&B&3 5 1,3 5 4©#»Bi:ii, mi 0i:^tfffi^6 4jSv» 
(id 1 5 KTjk-fUttfa^- 7 0 t ITOoStlfc^l-Stitflte^ 3 5 6, 3 5 7 tf-ttl^tm 
tfbtix\t*2> 0 
[0 3 15] 

:?)7»;A7x>/-I^^ -;f3 5 0 (is ^E- tt77^A3 6 1 Ci 
StiaJMtft («#ft) A2#n? 6 3 £ J: tflfcfflte^ 3 5 6 £^LTSifeB& 

3 5 1 KAItU iftK3 5 1 iaofcfibJ-IKSiii. fl« $ *LfcflrS*W\ mW&6 3 5 
2,3 5 3 Sr^tt-rtLaioT^^S^^L, ^1^3 5 4 tlofcl, ttffite^ 3 5 7 
£ i t>'n y Fl/>X3 6 4 ^^U^T^f ;*3 6 2 Jiift-frS *L£ «fc ? C4otV^ 0 
[0 3 16] 

»£&3 5 lF*3*>fiK»jfe Ofl-f-ft) ^2o«Oi$K3 5 2, 3 5 3 KfrWiZ tlX b , 
ffrf*«K3 5.4-C^I-^^lC, #W3 5 2, 3 5 3 £^*L-r*LjIo fcjfofg 
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[0 3 171 

03JC«y» 3 5 2, 3 5 3 <&4>fc < t t>frJjK |"*ift&AJ HftORfUttJ 4: 4: in*. 

[0 3 18] 

&.±<D X n KfcJfcStLfcfc 9 ^MltiWf, MT«M^it^>o 
• v^N7x>^-I^^ 7f3 5 0<5#i»K3 5 1 -3 5 4 fcUi&L*:?* h — 

£ & 2> o 

[0 3 19] 

t^f SOio^^^ftli, ¥M7jf6j (XZJlfil) OBHC&attPBGKJ: «5 
^4tetL-cv>&76*. ±T^[6] (Y#|pJ) WHD^tiJ: «9Bilt?^>«3, < 

[0 3 2 0] 

^tU'ttLT, #»ifcg&3 5 1 - 3 5 4 *«f^7^ h-?*#SIM*amS\ JiJfeL 
[0 3 2 1] 

5 1 -3 5 4 fcfiU&l-*?* h - y Jt&LfcJjL-*- K 

[0 3 2 2] 

•#*M3 5 1 - 3 5 4 t±JilS7* h-y **&H5 0 O £ *) & 1 * h-y^jft 

H B H * 36**56 1 L, "7 * h - y tm&vmift^m^ < T *> Av>©^ 3 5 1 

- 3 5 4 *#tfVy/N^i>^-Mjt^>f 3 5 Otfia^ £ 

o 

[0 3 2 3] 

HI 5 7tt, fcl 0HM^t:#-5^f?t fC^vy/N7x>^-l^'f 
3 7 0 ^/PLTV^o 
[0 3 2 4] 

:©»?;\7x>^-I^>f.yf3 7 Oti, *^3 0 1 t> »«3 0 1 Ji^j& 
?W;M^fx.S 0 i(?)Wl±, -o<7)ism^<7)^^3 7 1t, ^l»3 
7 1^f>^tLf;2o©itH3 7 2, 3 7 3 Ztlb 2 7 2 , 3 7 3 O 

-fr««*»e>«-ttL*: 2 oOtiKOVXft 3 7 4, 3 7 5 fc . tUi^I^liK 3 7 6, 
3 7 7 tfrb^Zo Ztlh<DmWi&3 7 1 -3 7 7 ll-e-ft^tu ±&Ltz7 * 

M*mm, Mx.\m2 2&c^i--7* v=-y^m^mm.m2 o o-cifj&stL-cv^o 

[0 3 2 5] 

3»«3 7 1, 3 7 6, 3 7 7 (D^mW'it> -hiMfcffite^ 6 4«v»ttffiffi^7 0 fc 
W8to«flB*#*affcffi*^3 9 1 -3 9 SW-ttL-etWVhiLX^&o ttz, ag«3 
7 4,3 7 5<^)MIH^, W#Offi#«iF3 9 4,3 9 5 j&^jL^fiifctt 5> *ITV>* 0 
SW3 7 2, 3 7 3Clt *i»^3fc^tt*^r-r*«^«r*&**fc*«l^«3 7 8,3 
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7 Stf^fo^WWtfhtiX^ho 
[0 3 2 6] 

i^-7>?^7x>/-I^'f yf3 7 0tt, J£— ^77^^*3 8 1 KX *) 
fcxkZti&m-^yt&v v KV>X4 0 1 J3 J: t>'l£*Bt&?- 3 9 1 HLT|»3 7 1 
ML, «S&3 7 1 fc®o£^llfc£;ft&o ^lK$^7t«^(i> i»$tl&3 7 2, 3 7 3 
fc-etL^ftMoT^ibStf^U ^<D^-»^ib^lKL^2 0(7)Smi^3 7 4, 3 7 5 
O-^&ilofc^. ftB-f&tiLffl&l'S 9 4 , 3 9 5feiy f n7KV>X4 0 4, 405 
^Ltjfc7 7>f^3 8 4, 3 8 5 fc-?-*L-r*li^£ i ? ICftoTV^o 
[0 3 2 7] 

mU^P^feC 1 , C 2 l±-e-*L-F*U *7T^ ^*3 8 2, 3 8 3s n ^ KV>X4 0 2 , 4 0 
3, &*B*&^3 9 2 , 3 9 3 ^^LtW3 7 6, 3 7 7 KAItS^T. #«SIS3 7 
8,3 7 9 0#W^M1±^*-t^^*M)je^^^oTV^ 0 fim^C 

§[5 3.7 8, 37 9<Dmm%-*w>feLxz<Dm$Tmzmk2*tfctz > m^a, *»«3 

7 2, 3 7 3 <D&mU^&lf&m^ft<Vfoft* t ~&VX^Kim^fti)^&& 3 7 5 *M 
oTtil;b£*U ^^feffiW^ft-ftt-CV^tLff. ^*^*W3 7 4 £®oTi±j;rj$*i 
&o LT$IJ|3iI3fcC 1 KX *?«S&3 7 2<7)»^3 7 8«^*f f^^TX^f 
y^^^^^TX-^o |WI#l"s ©KMC 2 KX «$ti&3 7 3<75#«§B3 7 9 <7)JSilT^£ 

[0 3 2 8] 
[0 3 2 9] 

[0 3 3 0] 

• ##W3 7 1 -3 7 7&±&L*:-7* b-y ?l£i£Hiti&R2 0 0T'#^^tLTV^ 
«t\ ^«0.%mffllf7& ? "BT^-e^»9, *«3 0 1 Jt&r:mt&&*V&i&OlBS<£>gl£lS 

[0 3 3 1 ] 

"Ctiv fl^fS] (XZ^fpj) <7)«C&#>{iPBGl~i <}fif&:b*LTv^^ -LT^ft (Y 

^■fS]) ?>P3c&#>{*> xvmmx&t)^ izmmiktfjz* <%& 0 ztz, ^oxmmm.^x 

Os 3^ h^OIHt^S fcV^MM^-oTto itLt'^LT, ##&j&3 0 2, 3 0 3 
£fitJ&-f & 7 * h -y ^jfirlUMlfeJfc*, ±^Ltz^m V&tb&iWMtzi- X o KftM-f 

&ztx, fcmmtktf'h s < 3 * j- [smiths? * ^a-r stt^i^o 

[0 3 3 2] 

• #M3 7 1-3 7 7 *mj&-fZ>7* b-y**SJU»«£. ±i£L*:J£-^- F 

£ t *« & «? > m-^e - K# 7 r -f /* £ ffl ~> * t A £ ^m-t Ut«Uo 
[0 3 3 3] 

•#Si£E&3 71~3 7 7ii@21 fc^-f 7 * h 5 0 <D X 7 %M£.®.%mM 1$ 

< T ^ ^V^T% 3 7 1 - 3 7 7 '£"i'tf^-7 ^ ^7 ^ > v 

f 3 7 0^©^^ ftlM^ii^-C^, 
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[0 3 3 4] 

m 1 1 IW] 

IlIlii»(O^S«:ft < flJia £ t \z 4 o tua-e § & 4 
##&&<&»£-Wtffitf ij/hS <"C*4v>o-cj£v»li3B|*je»5lfci-& 0 05 8 1: 

^-T4?£ 2^767* h-y *^ H B B £fflv^&KgM[B§4 1 0i:J:4fl6*O3fclll(i?)» 

MA if t i »j ytmmm* = h k.* taatfca^gs a*, a if sh^ri* 

[0 3 3 5] 

05 9 14, &1 2aafc3fHRfc«**** : J-fc LXOytWmm* 2 0^Uv^ o 
*aj£i»4 2 0i4, &$C3 0 1 ±fc*-*i-rWJjfc$ *Lfcit^-r& — oo*jSU»«r#*^ £ 
W-oWitili, 2oOSIWi!!t^4 2 1 ) 4 2 2 tl®^4 2 3fc^i9*« 0 
MflWM 2 3 54, 2»«4 2 1, 4 2 2 MT. R^WtttfTV**,, #M 4 21,4 
2 2 i:i!ffi»#4 2 3 ^-^tf-o<7)«M(4, f-^fc B B », #lxJf 

H2 2 fc^f y* Y-y?m&miB&r2 0 0T?*J&$tL-CV>a o 3»«4 2 1, 4 2 20 
#»lBfctt, titflte^ 2 5,4 2 6&ZtimmfbtlX^2> 0 
[0 3 3 6] 

•SM4 2 1,4 2 2 fcll^4 2 3 fc-frtr- o©*jR»K> ±i& L 1 &7G 7 * 

^i~4 ^^gfi^t©iMJ:tSit^"e^o ^oT, jfettfttf^i^fc^i*. 

H^^HH"t4*aa£jft4 2 OfrfWH-tSifc^^So 
[0 3 3 7] 

• ftSStfU 2 0&, l#C7G7* h-y ^11^4 3 7* \>=-yfm&mffl&*m^"C 

• a®8B^4 2 3 OfiLStftlf^IlT?* 0> &K3 0 l±fc*5*t*jteaffii»4 2 0 COSE 

no o ±mmm4 2 o&ftosbMiktf^MKte&ttisK, mm. 

[0 3 3 8] 

• VifclM 2 1, 4 2 2 fc««B«-4 2 3 o«>aMfc|fr«rfl|jft-*-* 7 * h-y * 
[0 3 3 9] 

• #^6&4 2 1, 4 2 2 fca®«R^4 2 3 fc-^tf—o I4±ffi 7 * h-y 

5 o <o z 7 %%-m%mmM&JsmmT&-?$>2> i&%y* *&&*&tm&t u 7 

[0 3 4 0] 

06 0(4, »l 2*Jfe^f8K#*jfe^*?-4: fC03feaffi«l4 3 0 *gUv^ fl CO 
7&IM4 3 0(4, &£3 0 1 ±lz*ti?tL : &)£Z tL^^S— o©*jW»«r**, £ 
<0— oottKli, 2o©StMM4 3 1, 4 3 2 tI1^4 3 3 t*e>*S 0 
M*4 3 3 (4, 2»«4 3 1, 4 3 2 fHj"C\ K/Jn£ <^4io Ktt»OP] 

&mzmfrti"c\<*& 0 31, 432 ts»^4 3 3 *&tr-wmimii. ± 

&Lfc7* b-^*t H B H 2»g&, ^Jx.(4®2 2Cft7* ^ttfi«afe»2 0 OTMt 

|?iltv^ 0 |»4 2 1, 4 2 20«ICk t»4 2 5, 4 2 6*»fil-PtL 

[0 3 4 1] 
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tin x. T mr^^ffl * m-r *> 0 

[0 3 4 2] 

m 1 3 mmm 

[0 3 4 3] 

£Oj±C^Pil*mS?4 4 Oli, »3 0 1 i:, d^^«±tl£lt'bn/i»»^4 4 1 t 
, £<Z>aMfcSifeIfr4 4 KDft®l l ZWtWVtt£Z<7)m%:2> 3o<^^^Pjg4 4 2-4 4 4 t 
£«x&o -S^PiS^ |W| DfitJiSiO h-y ^ B B H £#J;ii;£*f TOtfc 

g&, ^llx.{fHI2 2lC^t7t ?M2*«2 0 OXmi&ZtlX^&o ^*^4 

4 1 OWH!!3g®K(3\ f£*B^?-4 4 5,4 4 6 tfZti^HnV h flX^h 0 
[0 3 4 4] 

• ±SB*7* h- y ^ jKf««tK-C#JKLfe»«S«[K 4 4 1 oa§t:^^fig 4 4 2 -4 

4 4 *K«-f *tfclcJ: *K ioT#£Oja*8cOfiK#3fcfcja$tfi&4 4 2-4 4 4 
t:lI?^tHi)(ilttt^lS 0 ifctt&SSMES^tUf. &&RI4 4 2 -4 4 4 KHBIt 

S&tffl^T, K9*?%7,4 vfiijatJi^-eii. 

[0 3 4 5] 
[ft 1 4 ^Jfe^ffi] 

B6 2I4, ft 1 4^i&Mt#^3fe^*^i: Lf <O^RI*«S4 5 0 ^fCV>S. 

7* i*-y**NUMfeli&2 o 0T?flUS$tLfci»«t««tKfc*lllx.*o £©*UKSifeB&i±, 

-oco]t^^S«4 5 1t, r«)m4 5 lj&»fe$M£Lfc2o<DSifel&4 5 2,4 

5 3fc, tttfe 2o0S^0^«»*»fefl-lRbfe2O01i:«l^#«feJ»4 5 4, 4 5 5 
fc*e>fc*o 2»«4 5 2<^i£«M^R|4 5 6 ^ILt^l-o 3M&&4 5 1, 4 5 4 
, 4 5 5©«i:(±, W^4 5 7, 4 5 8, 4 5 9 tf-ttl^tLm hflX^Zo 

[0 3 4 6] 

«4 5 2 tO*MJS«^<bi-^>/cfe. S&S&4 5 2 0feijfc©fiffiWl3, ffllt 
3fc<7>*°-> B3) £$)«5&x.S id K4otv»4. 

[0 3 4 7] 

• _lib7 * > - v ? m&mimxm®, Ltzmwomim 452 <D&mz.nm. Ltz&Km 

»4 5 2 tW«JH«* s ^kLT, 3M&B&4 5 2 <&15»3fcOifcffl**SE;b *) , fflfctifcO 
(W#3feA3, B3) *«J»l*it*iJ:**"Cia 8 L/^ot, ^W^^rfSSt" 

[0 3 4 8] 

•2S$cB&4 5 2 fcj3tfcfiB4 5 6 ©WW*. &&K8 4 5 6 co^:^ $ fc5£*cfc g fiCI 
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J6 \Z 2 #DCJ1$3 * gPg ft) «<t S * * % fc V>o fcI*##R 1 4 o -C & o 

[0 3 4 9] 

[»1 5l£Sfc5&®] 

W', mi 5»ll:#a^t Lt©M«|f HI 6 3~H6 7Ci^ 
[0 3 5 0] 

«mftULi^. #C40Gbp s tv>ofc*JfiM^DWDM (tfcg#*J#-S) 
[0 3 5 1 ] 

r «f t X oT, /"«^«*BE«-e* * £ t & < fcHb*LTV>£ 

[0 3 5 2] 

A:®«f^ nA=2. 10 (J¥£tA=0. 5a) 
B:JBtP£ nB=l. 45 (J¥£tB=0. 5 a) 

(4) 7 , V^7>V->0^1±«, ll/r/K 
(n) ;VT>V->w^#M-ho> jSlMVK 
(^) 7*V;V7>y->©^^I±(7), $2^>K 

e{±0 6 3tc^1" o 4H£»:ft U) ~ (-) fcov*-CAItjte<BifcR OBStt) fc^tfc (tftt 
) OW#£^>' Kft3t^'b;fc*6fc , bc9£. Hi 6 4 ~H 6 7 <D&{r? 7 Kjf LT&£ 0 HI 6 
4~H6 70#/97Kii/>^ *WlO*teJ±a. S««l/ca ( c ttftiS) "C 
* *K #l x. {£ a = 1 0 0 0 nm©^, $t$Ul?> 1111 0 0 0 nmKffiMSU f&filO 1 t±*5 
i-5-3. 3 p s/nm/m lmO|t»|:ov>T, Iftil nm&fc*) 3. 3ps 

[0 3 5 3] 
[0 3 5 4] 

• 06 6^)^77 fc^-r±SH5»ft (-) ©»^*«0^*a: % AJfcfefcoafeftd** < & 

•fltfc*«iE-C, /?7lifeT#0, •Bn^ftKMS (««U 61) , 
[0 3 5 5] 

•#tto*llT\ ^7 7f±*T**«5. fe*>ttK£& (flWJU 6 2) o 

•WftTN ^^tt^t^lK -tfn^tfetrSS (f*4 6 3) e 

•5Hfc&*IEiN ^9 7*i*±**«j, «£»±,<&»fc*£ <** (««4 6 4) 0 
[0 3 5 6] 
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: 49/ 



4 6 2©^tlilfWf- ^E- K3ft7r -f (SMF) «lt:^otv^(7)T\ SMF 
[0 3 5 7] 

• g|6 4^tfe»* (>f) 5tc^^5#jfe (n) & 4 % A^»Jfp fcfflv** 

i£»3fe (^) , (-) ©«5*«WHL*-*v>o 

[0 3 5 8] 

£ l 6H«^tc#^»^*?-t LT^^iPI^ 5 0 0 HI 6 8 K*o*v>T 
Ifflti. 
[0 3 5 9] 

jfcJIMB*^ 5 0 0li> H2 1 I<~7f;-t7 * Y-y ^^SiM2 0 0 fcR»?)3 7 5 1 1 

^Of&MjjfSr^-t-tir-Cis *K ; 7 t f - 7 ^ i E B H f 2 0 0 i: iil^: ^ o "7 * 
h = ? **MMMW*5 1 0l±mU3 0 l±^^$tLTi3«9, 375 1 1 1 1 

a, «®5 1 1 bKttttfllWB 13,51 4 ^tL-TtL^lt ?>tLTV^ 0 itLfeO-te 
ffift^ 5 13, 51414, B10 C^tfffl^ 6 4 ^»4BI 1 5 Kj^l-ffifflte^ 7 0 

[0 3 6 0] 

• ESBW^wmflHtoars l l©Mi:H»Stti-fS, 

• It * a T 5 1 lOttlfi LTfflv^, 

[0 3 6 1] 

• itmmm^ 5 0 007th-? 5 1 0 fc*°>"7*3fc 5 1 6 fciWLT, £ 
OsKV^5 1 6T-375 1 1 i/Hftf A N tf^-v^fc f<0$§}fc%®£S& 

£ o 

[0 3 6 2 ] 

mi 7$m&m 

<k^ #1 7«If iCiSm^ t LtOTOIt^e 0 0£ s i6 9CS 
o*V^Trai"So feJLTOra-e, 0 6 8 tra«lO«|S*j-twttra-W^*^LT*« 

[0 3 6 3] 

£tf>®&#SifcE&5r?-6 0 Oti> 116 8 <Dy* b = ^tti**ES5 1 0 
h-? ^^M«6 1 0 *m^XMf&2tlX^Zo fcfc'U *«©7* 
&%6 1 Ottn ^«376 1 1 izte&B.T&ft&Z^-t&Wn (£JLT, r#l«§WMtJ £v> 
) :^f7^-^y$«5 10tl^o 

[0 3 6 4] 

7K5i2^MfttfJ;ri:ll5 2 0, 5 2 l -hsWLrtbtix^&o ine>o«te5 2 

tBiE# 2004-3097949 
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0, 5 2 1ft, mX-lSMM (Indium Tin Oxide) £"?fifj£$ 

®-C&&o 2 0, 5 2 1 14, 2 2 *4hLTW«l5 2 3 t««$tLTV>S 0 

M^S5 2 0, 5 2 ncEnin1-^mi±^v^4mv5!L ; lrftlJ1ll^^)ii:^J; 7*h-y^«f 

[0 3 6 5] 

3751 lfc#*JBtoJl 

• jlllB6*l#®MS^^37 6 1 

•WW0^©^37 6 1 l«tUfflv^, 
I 0 3 6 6 ] 

• II5 2 0, 5 2 1 jcepjni'tsm£E^ , *«*iwtti-r*i t^«t «k 7* 7^ h b h 

j»«6 1 0O376 1 1 tc^**T***iBI^!»Kw*jBl^fflS:«Iffil-t-*ifc7&*-Ci 
[0 3 6 7] 

• *%ffi%mv>fomwt u, in 5 9 t-^-t3feas«i4 2 0 oi!&BB3-4 23^ 

HI 6 0 H^i-3ta3E«l4 3 0 <DM3£SR3-4 3 3 £;j»J&i-& 7 * h-? ^hW&E&K. U 
H4 2 0tf>S3»fr4 2 3*3feSJ£J»4 3 0OSii«P*4 3 3 K£2> MMM. &fflw&WM%!L 

Kmvtzmm (mm) ^iita^mtsit^-ei^o ^oj:-5naM«r«i«iir 

JBv>a£ fcfcj: «K ft7W ? f-ft if fc^* £ £tf*nrfgK&S 0 

[0 3 6 8] 

[Hi 8«JtiBJB] 

£i 8HiIii:#S^^fc LTOli#i$^f f 6 0 HI 7 OK 

[0 3 6 9] 

tottftiiimff 6 0 0 A (4, 069 ^-t±|B*l 7W!oIg#Wi 

?6oo fcra«©*js*#u i^-^otfeft3Etfe*T>r«6nL7t%o-e**o 

H7 0 K^-tmttft^iftR*^ 6 0 0A^^£^t:ti, SiKmESrEPiniL^^Jg-C 
*aCB5-*-«k3a*^^o i ^ 4$HI±*'- ') V^tOf (Jilt* ») , 7*h-y?if£ H B H 
j§«6 10O37611 C-fr4*^*j»3^WKO«Ftt*^:* <-T So 
[0 3 7 0] 

• #-y v^LfcrnstfrfcafefMR^e o o a^7* 6 1 o c v- 

■y*T?**X#t3fe6 1 7*7* >-y7^ H B H SM6 1 0fc:;M*£-£&£> «x.wra&v># 
2illlt (SHG) , £3ffi*m (THG) <^(iiW^6 1 8*M§«ii:#t?iSc 

[0 3 7 1] 

[»1 9H«H] 

&-3^xnm-tz>o ioii#t»i^5 o oa{4. me stmeiii 6«ra 

ojfcJMWISR^ 5 0 0^7* h - ? * iBhM*ifeB& 5 1 0 fcEM&fc, f?)375 1 1 

e7^7& ifWf&ft^K 7 * h-^7^ B B H 3»M5 1 0A*fflv»TV>4 
o £0 7* ?£ilMftfeR5 1 0 AtC (4, H6 9 fcjjc*±JB* 1 7 *SfeJBS3 J: 

i^tit^4H5 2 0, 5 2 laTOW-fcti/CfclK £*L&©mft5 2 0, 5 2 1 lit 
15 2 2 *^LTm^5 2 3 k*M***tTV>& 0 
[0 3 7 2] 

• 7* h-^W»5 1 0 A^AM5fe 6 1 7*\ttZ*ttzim'?. I1S5 2 0 

tiJiE# 2004-3097949. 
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,521 KmE.*%imL$Lw±mm*ffi'tz. t^a «k Att*6 1 7«»siaot 

fll«S*Lfcjte*. 2 0*^LT±#^ttll*3«ii:;a t -Ci&o L/;#ot, 

#»SW»*hF 5 0 0 A *5l3fe3(f fc LTftjjfc-*- £ C i: § * 0 
[0 3 7 3] 

[i2 0 

^2 0»lt:l^^f ?t L-c©liMMff 6 OOB^ H7 2I: 

ife^rra-r^o i©ii#ii$K^6 ooBii, m7 o£^i-±iB» i 8 
mzmwtzWM5 20, 521 KWhuirh'm.B^mu^mt^^^tzifxD^mme 20* 

[0 3 7 4] 

• 7* h - y * ^alSM 6 1 0<OftU5 2 0, 5 2 1 K^inr*"* mEE^WiJlEfcgeWli 
6 2 0 mm^& £ t i «3 „ Alt^fc 6 1 7 CM, £46. ffi&HK J§«& 

[* 2 1 

^t:, 312 lm.jmK.to&ilt&ttt Lt©W?^, HI 7 8~H8 4CloVt 
[0 3 7 5] 

±ia#^« 6~i ±j&Lfc «t ^ ir*N frim* tu, r-/ U * T > V- > 4> 

[0 3 7 6] 

07 8 (a) \±*mmMK%%fr%^<nimm-eibz>o mi 8i^t*^i 4 
^o-^facM&^ft (xz¥®*i«a) cut (feflbte) a^SM-aar Hit, 

?7»; KJft U<^±TW^7 7 Kl 4 2, 1 4 3 t, 1 4 4 fc4r#x.TV>4 0 
> ? 7 y K 7 y K#»JR) 1 4 2 li**HH* 9 ? K"C* *K ?5?K (?7»; K#-Jg 
K) 143 ti> ^fJ^ 7 y K-e*S 0 
[0 3 7 7] 

37 1 4 1 1*557* h-y ^ttaojaw^siKSFff-ettftv^festmcsiiiift* 

#^CD^^T*Alt5fc (¥») 1 4 5*AltS**:»£\ » 1 Kjfe»±:/ 
'J;V7>/->WH46 (HI 7 8 (b) #M) ±Ofig»fc4: O Z«l#|^ itffi-a 

7fefc&;g>o t0JB«f*0^fi| (MH, 0 2) tiAttSfel 4 5 0S^WtfiA 0t: 
MU-MO, lilp]tt«i:Mfi:^So 7V ;V7 ^ V- >mW®L 1 4 6±<7> 
V*mm-tZZtK£oX, Xmihl 4 5 0^S^bCMLT^®«f^^§ <^ 
'fb-f-a^*. fil, 5 2<^ffiiiA 0*»»4:Sfc^:^ <^<b-ra<7)-c, ^TOco^^ 

[0 3 7 8] 

m 1 *mm-?& fc, Alt*«^tt»!:i^ts»f$o^w^i < &a<7)te, 

^7*; Kl 4 2£J:rJ f 1 4 3 t Ufflv^iiti^ I*Wl*|t*ott 
±T#I&] fc*5 It* ftBJ C^^^nTfg t £ a 0 tiTJ, ±T<0* 7 y K 1 4 2, 1 4 3 <7)Jg 

[0 3 7 9] 
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f fc, Kl 4 2, 1 4 3 KLi*WC5Z fe *«l*oai$*1H«ft4ti:t-J: ^ *W 

3RO«li»<*»), HtMii^K (^??K1 4 2, 1 4 3<Oli^#<) t 
*U*:)te5tW>*Ilij£ < ^jfe»03feJfcO«izJfc«L , r«««'»l6*»A<*S£i:tt. SI 
't607 p UXA^ili(T^i:[Wi^T^^>^T^ ^77K 1 4 2, 1 4 3 OJUfflgfcfc: J: oTife 

[0 3 8 0] 

(UWfll 1 ) 
[0 3 8 1] 

tt^lO^**? 1 4 OAMU 51(0111 44A±C, ITO$H^til5^ 

[0 3 8 2 ] 
[3tl] 











Ta 2 0 5 I95nm | 






Si0 2 455nm 


6 5 Onm 




• • ■ 

Ta 2 0 5 195nm 


10)P?(5JTO 
KJitJfc : 3:7 




Si0 2 455nm 






Ta 2 O s 153nmSi0 2 357nm 


37^ 




♦ • • ! 


5 1 Onm 




Ta 2 0 5 153nm 


40jS(20J^$!) 




Si0 2 357nm 


JRJPJfc : 3:7 




Ta 2 0 5 195nm 






Si0 2 455nm 


6 5 Onm 




• * • 

Ta 2 0 5 195nm 


2018(10188!) 
RJgJt : 3:7 




SiO a 455nm 











4 0 A©^*jJ**;Utlii«)aiE*BI7 9 (a) , (b) i:^toi«14 
[0 3 8 3 ] 

ftti/tt L^o Xlt*^#y > t±IBPicNA= 0 . K ramWl^-t-e^^o -LlBAtj" 

>*g>mmi 4 1 AW^SSOaTMC-f^t, xatAK* 1 * 1 5° 
Lfco X»*0«**Ifiil»iTE«* (War^Xtt^Tlfil) Lfco £<Lfcv»? 
Ml 4 1 AJ f±> 37i, mmm?9y Kfc* gaM??? l>*03oW?:-ii:fL 
"C 2b & o 

[0 3 8 4] 

#1H14 1 A^*3g®^(b^m*fjfc^^lS)fi, *MfflCCD*^7i:it)I£L 
tzo BI7 9 (b) fc^ffi*bfe<0fc«0ttEI8 Ofcar*- HJfcftLfc. XttlOfft 
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lnmCov^, mMM 6 <Dmtlt 0 . 15-0. 30° KjtU M1R<D®1fifa=f-<0&fe 
[0 3 8 5] 

mMtm^m^xH^o^mr^Lx^ibtz^m^ Aittsi 550 nm^>%^ 

^3 4%WbtLyi 0 

(ttftw 2 ) 

[0 3 8 6] 

tM&l 2 ^^-jfe^ 1 4 0 B ti. 3fc3fc#9*BK7<0a&ttll 4 4 B±.fc. &T<9^2K7F 

[0 3 8 7] 
[^2] 







1 








Ta 2 0 5 172nm 
Si0 2 268nm 

• • « 

Ta 2 0 5 172nm 
Si0 2 268nm 


4 4 Onm 
BiJSit : 3.9:6.1 


1 37 


Ta 2 O s 132nmSi0 2 308nm 

• • • 

Ta 2 0 5 132nm 
Si0 2 308nm 


4 4 Onm 
40M(20JM) 
mmt : 3:7 




Ta 2 0 5 172nm 
Si0 2 268nm 

• • • 

Ta 2 0 5 172nm 
Si0 2 268nm 


4 4 Onm 
20H(10J^) 
' KlSlJt : 3:7 


1 







4Wfc*^-l 4 OBOftl&^mibX&moMfcZmS 1 (a) , (b) KTji-fo £33. II 
[0 3 8 8] 

Rfl£« 1 fcH»&Altofe (TEfijfe) £A*j-£-£T, AI^JKy5 1 £ 4 3 ° Lfc«r^ 

ftd<nmt\tO. 2 5° KlLT^i, 
[0 3 8 9] 

tbit5femo3iJS*A*j"^05^^^LT*i6^»ti, AMtftl 5 5 0 amO*^ 
C5 6 %5&*»e>*lfco 
(RfNfl3) 
[0 3 9 0] 

[0 3 9 1] 
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I3E3] 



(MfcM 3 ) 




mm 






\ TSztizMf? *v K 


Ta 2 0 5 172nm 


C/ y F faiFfi 




Si0 2 268nm 


4 4 U nm 










bil_/ 2 Zoonm 




-J y 


Ta 2 0 5 132nmSi0 2 308nm 






• • • 


4 4 Onm 




1 32^5 * ^ ^ m 










i - iku >^ v y i 


Ta 2 0 5 172nm 






Si0 2 268nm 


4 4 Onm 




• • • 

Ta 2 0 5 172nm 


20JS(10J^1$) 
fl^Jf-J£ : 3:7 




Si0 2 268nm 











ttffcfll 3 (DfrJtm* 1 4 0 c (H^€is&) i±±|Btt^ 2 (D^-im^- 1 4 0 B t latariwj 

K(j^2 (H8D trat-ejbSo wm2 tmm-%xM3t (TEI*) ^xits-e- 
r, Ait^s^i^4 3° mit^^AJt ^ o^btiia 8 2 k^-*- & <*> t h u. 

1 5 5 0 nmO*^C2 4%1?*cfc, 
[0 3 9 2] 

(ttffcfl 4 ) 
[0 3 9 3] 

zcDUteWit. wtm 3 05^*^- 1 4 0 c in 8 3 izTF-r dw 

1218 3 CStDWDMMfi ; E-^-tya-A' 1 5 Oti, £ 3 fcfl*j£3*LTV> 

& o 

[0 3 9 4] 

•AM (TEI*) *KMIf»7 7^q 5 l©»n7 Kl/vXKiia 
U 1 5 2 fclfcftLTTOftmt U, ^feCPJfV'/Xl 5 3 0 3mmF3S, 

[0 3 9 5] 

• AM* *° * h KlfcfEfll 3 <Ofr%m=¥- 1 4 0 C oMffl^ilLTH «5 »H) 
*®5&»e>omSt*S[4:^r«iS^ 6mm, MSil 5mmO»ftl/^X (^fejfeV^X) 1 
5 4 J: 0*&«3**o 
[0 3 9 6] 

•ttflHSfcli* WPI5 0^mlr2 2'f@<0 7* b r * 9 £3£^*:-t: W 15 5 

•3'J>-M52, RMV^^Cl 5 3 & J: TO^IH 1 1 4 0Cft 5 6 fc— 
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*(:§j|§n-cv^, £cd*;v^i 5 6^iTO^U>X 1 5 4ri $ ^fcl 5 7 KBSfeSii. 
[0 3 9 7] 

AJH*0»fi* 1 5 5 0 nmfi^itSi, WSt-*l>T4 *£ttifcft£0. 8 nm 
* *° 5» h tl-?fim®.-? Z> o 0 . 8 n m liJ9&&g 10 0GHzi:ffi 

) 

[0 3 9 8] 

XW3fctiOifeft* 1 5 5 0 nmlC@5cLT, *>t7l/^ 1 5 5 13 8 3 Kfctt 

(±5 0/*m) iWLfc#^^nxh-?li-l5dBT?*ofc 
o £ll»<WBB#fctt, t>t7W 1 5 5lifi#l 5 7tSiUlSt^o 
[0 3 9 9] 

( 1 ) 1-32 <7)V>i*tL^-otcfB«07 * h ~ y ^^ B B H ««tvM±^8i# 

l»^v^:^fiboT, -oOjS»JR«Oi*K (3 7 1) (3 7 

1) ^^^Lf;2o<7)W (3 7 2, 3 7 3) fc. C fih 2 oo*«»©-frilE«5* £ 
«-ttUfe2ooi£»*t©»^ (3 7 4, 3 7 5) fc, $UM©«« (3 7 6, 3 7 

7) fc*#-r*#*fc-Ty^i>*r-!B#*>f (3 7 0) fcLT*J5fe£*u «T|B#aS 
W C3 7 1 -3 7 7) iiitufE?* h - y * »fiHt&tt^v^±tfriBi&Rii##ifeS&Ov>i* 

«riB2oosaa» (372, 373) fc»±M^**i&tt**i-&j*fl- 

(3 7 8, 3 7 9) ^-etL-PtL^t^tfrv^i 4:*#«fc"t4o 

[0 4 0 0] 

• 2^7G7* h-y ^^ H O^Pj|*^^fflv^c±ffi##^ftl fc RIi©3t*«!V y ;n 
tt^*jiff»«»*ffiV»Tfi3X h"C^i-*C:fc**-^§^o (3 7 1 - 3 7 7 

[0 4 0 1] 

T-{±, ^®^I6] (XZ^Inj) ©SD^iiPBGCJ: W&JbtLTV****, JtT^lRj (Y 
3rfi) <omz&#>te. X 19 Bit* «? , <*:*<, ^<75^PiS*W-e 

[0 4 0 2] 

So ituKwur, ±&Ltz'&&<D2#t7ty * ?&&(ofmmm<DWi&, xz^ 

^0>BlfT$*S Mxlfn=3. 48©Si) t^roifi^M* Wfcltti.* 
H7 v .:-r/ci6^#^e&nT^if®^'^t'/h^ < GftSKjKtt 1x1^ mIT) 0 JtR 
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[0 4 0 3] 
[0 4 0 4] 

(2) 1(1**1-3 2©V*-f*L5&»— olc|Bm<0-7* h-^^^H H H *rSli&^cV^4±&K^#: 
l««:Mv>^|K**ot, (4 4 1) fc, ®E«M**«[J»ojft«tcKtt 

fc^«:< fcfc-o<&£&RB (4 4 2 -4 4 4) fc *«*.fc&&RB#*» Ofcft?^*) 

[0 4 0 5] 
[0 4 0 6] 

( 3 ) W** 1-32 o KIBttW 7 * h - y *M*iftBH£v>tt^Rii# 

mw^m^tz^m^x^-ox^ — o<om.mk<omm (451) a- 

iLf:2o^i« (4 5 2, 4 5 3) fc> £ fih 2 o<^&j&0<£-»^55il£L;fc 2 
oOlIt^W (4 5 4, 4 5 5) fflS2o<7>2gME& (4 5 2, 4 5 3) W 

*u mia#*« (451-455) ammy* v-y ?&&mwL&^t*Mm#)is.nfe 

[0 4 0 7] 

• ±IB-7 * h - y P&MiMtiLmxmi&Ltz 2 o«|« (4 5 2, 4 5 3) O^fc < t 
[0 4 0 8] 

O-C. Kit" fc*Mfr&*M itL^LT, ±|S#^m4, 5 <D I ? % 2 $Ot7 * V 

[0 4 0 9] 

(4 ) IS** 1-32 ©v>fii*-o|:s«07* h - 7 ^i(tS*«i»*vMi*&K«tflt 
»0^fft^i)Slfci8« (5 10) SHt*., miB«i^O=rT (5 11) KS&ftW 

k^h^-c^, misi&M; (5 1 6) -cttj&r&ftiiHa^fcL-cflijK 

[0 4 10] 

5t*'g'i*T**2»^K:#>^«:JlRStL"r, 3§5fc%@£!i&j£t-£ £ t &c J: «9 , AWL 
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[0 4 11] 

K3fc 7 r -f ^ i: < § & c: t ^"Tli & & 0 

(5) lf^l~3 2 0V^tL^-olc|fim0 7* h-^^^ B W&g&^v^ii^HS# 

W^fflv^^ift^t, tufa?* b~v/^^^^M^v^imifl^K^#«^ 

{&m>T^Tifj&L£ig$cl& (6 10) HrIB2»M<a 3 7 (6 11) 

s^r^it^mM^Svm^ (6 0 oa) fcuwu ffiifim^^m*?-^^^ 

[0 4 12] 

^ijx.tf3liv^2^p^ (SHG) , f 3illt (THG) <D 
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